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MOUNT PROSPECT LABORATORY 
By GrEoRGE C. WHIPPLE, Biologist and Director, 
Assoc. M. Am. Soe. C. E. 

THE practical value of the sciences in our modern 
civilization is strikingly attested by the increase in the 
number of laboratories connected with various depart- 
ments of nation, state and municipality. This is em- 
phatically true in the domain of sanitary science, 
where the advances in chemistry, microscopy and bac- 
teriology have wrought revolutionary changes. With 
the knowledge that many diseases are caused by living 
organisms and that some of them are transmitted by 
water came the need of more careful supervision of 
public water supplies, which re- 


gas, electricity and telephone. The upper portion of 


the building contains three rooms, besides the keeper’s 
office and a corridor from which visitors may ascend 
to an observatory on the roof. The three rooms are 
known as the General Laboratory or Preparation 
Room, the Biological Laboratory, and the Chemical 
Laboratory. In the basement are the:Physical Labor- 
atory, the General Store Room and the Furnace Room. 

The General Laboratory is devoted to the shipment 
of bottles and reception of samples, the washing of 
glass-ware, the sterilization of apparatus, the prepara- 
tion of culture media, and to such chemical operations 
as wight charge the air with aimmonia and the fumes 
of strong acids. The room contains a well ventilated 


water that are being analyzed ; three work tables ; two 


work shelves with windows in front; a weighing room, 
with balance in front of window and with a wide desic- 
eator shelf and a drying closet ; a hood, under which 
are two steam baths ; a battery of twelve stills for am- 
monia distillations; a still for obtaining redistilled 
water; an apparatus for gas analysis; a battery of 
twelve Sedgwick-Rafter filters used in the microscopi- 
cal examination of water ; an apparatus case ; a case 
for chemicals ; a Richards pump ; and various pieces 
of specially designed apparatus that facilitate the 
work of analysis. The room also contains a combus- 
tion furnace and a Mahler bomb calorimeter for the 
analysis of coal and the determination of its heating 
power. A storage room opens 
from the chemical laboratory, 





sulted in the establishment of 
laboratories devoted to water 
analysis. The pioneer work of 
the Massachusetts State Board 
of Health has been followed by 
the installation of laboratories 
in most of our large American 
cities. In many instances these 
are operated in connection with 
the departments of health, but 
in Boston, Lynn, Louisville, Cin- 
einnati, Pittsburg, Albany, 
Washington, Philadelphia and 
elsewhere, laboratories have been 
organized in connection with the 
departments of water supply, 
either for the purpose of experi- 
mental work or because the cha- 
racter of the water supply was 
such that proper management 
depended upon analytical as 
well as engineering data. De- 
partments of water supply 
should be justly held responsi- 
vile for the quality as well as the 
quantity of the water supplied 
to the public. This involves a 
constant knowledge of the sani- 
tary condition of the water, 
which can be obtained only by 
frequent analysis and inspection 

The complicated character of 
the water supply of Brooklyn 
made the need of a laboratory 
apparent to the department of 
water supply several years ago, THE 
but it was not until 1897 that an 
appropriation for the purpose was obtained. In May 
of that year the writer was appointed Biologist and 
Director of the Laboratory and instracted by Mr. I. M. 
DeVarona, engineer of water supply, to prepare plans 
for the installation and equipment of a complete chem- 
ical and biological laboratory. Mount Prospect Reser- 
voir, near the entrance to Prospect Park, was selected 
as the most available site, and the gate-house of the 
reservoir was found to have ample accommodations. 
Contracts were let during the summer, and the labora- 
tory was in complete operation on the first of October, 
though regular microscopical examinations of the 
water were begun early in July. 

Mount Prospect laboratory has a fortunate location. 
It is conveniently near the Long Island depot, where 
the samples from the watershed are received ; Ridge- 
wood Reservoir, the chief distribution reservoir ; and 
the office of the department of the Municipal Building. 
Its isolation and elevation make it comparatively free 
from noise and dust, while the building is well lighted 
by large windows, heated by hot water, provided with 
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hood; a work table, under which are closets and 
drawers ; a shipping desk; a large sink, with draining 
boards on the sides; a drying oven ; a hot-air sterilizer; 
a steam sterilizer ; an autoclav ; an automatic still and 
a distilled water-tank lined with block tin and having 
delivery tubes that extend to the other rooms. 

The biological laboratory is devoted to the bacterio- 
logical and microscopical examinations of water and to 
the study of the various organisms found. It also 
forms the office of the director. It contains a work 
table ; a long work shelf with three windows in front: 
three incubators ; an ice chest for the storage of cul- 
ture media; a case for sterilized apparatus ; a book 
case, with a good working library; a desk ; a type- 
writer ; and cabinets for report blanks, biological spe- 
cimens, ete. Electric bells connect with the different 
laboratories and with the telephone in the office of the 
keeper of the reservoir. 

The chewical laboratory is the largest of the three 
rooms. Its atmosphere is kept free from ammonia 
and from the fumes of strong acids, in order not to 
vitiate the results of the water analyses there carried 
on. It contains a table for holding the samples of 
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and there is a small dark room 
under the stairs. The three la- 
boratories have marble tiled 
floors, and the work tables and 
shelves are covered with white 
tiles throughout. The parti- 
tions between the rooms are 
largely of glass. 

The physical laboratory in the 
basement is not fully completed. 
At present it contains a crusher, 
a coal sampler, sieves for sand 
analysis, and a cement testing 
machine with its accessories. 
Much of the room is devoted to 
storage and to shop work. 

The laboratory force consists 
of one biologist and director, 
one chemist, one assistant chem- 
ist, and three assistants. 

The work of the laboratory 
may be divided into three parts : 
Water analyses, miscellaneous 
analyses and experimental work. 


WATER ANALYSES. 


The routine work consists of 
the regular examination of 
samples of water received from 
all parts of the watershed and 
distribution system, i. e., from 
the driven wells, streams, ponds, 
aqueducts, reservoirs, and service 
taps. The complicated and var- 
character of the water sup- 





ply requires the examination of 
an unusually large number of samples, and it is safe 
to say that no water supply in this country is ex- 
amined more thoroughly +2 | minutely than that of 
Brooklyn. 

The regular routine includes the bacteriological 
examination of three samples of water from the 
Ridgewood pumping stations and from a tap in the 
city collected daily ; the complete physical, chemical, 
and biological examination of nine samples from the 
distribution system collected weekly; the physical, 
biological, and partial chewical examination of twenty- 
four samples from the supply ponds collected weekly, 
with complete chemical analyses monthly ; the com- 
plete examination of nineteen samples from driven 
wells collected monthly ; and the complete examina- 
tion of twenty-oue samples from the private water sup- 
ply companies of Brooklyn and from the water supplies 
of the Borough of Queens collected quarterly. In ad- 
dition to these regular samples, many extra samples 
are taken at various times and places as occasion re- 
quires. 

During the two and a half years that the iabora- 
tory has been in operation, this schedule has resulted 
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in the analysis of more than six thousand samples, 
as follows : 
Number of samples received from July 12, 1897, to April 1, 1900...... 6,471 





Number of physical examinations ........... . 5.025 
Number of complete chemical analyses ......... eas pues 2,f 

Number of partial chemicai analyses. ............... .ccseecseecceees 1,049 
Number of mi pical examinations,.,,...0° ... ....ccceeess 4,688 
Number of bacteriok examinations. 4 ces seseeee ORDO 
Namber of tests for iiias coli commumis...... 0... cccccececeeeee 2,680 


The samples of water from the watershed are col- 
lected in the forenoon during the early part of each 
week and sent to the laboratory by express. The aver- 
age time that elapses between the collection of a sam- 
le and the beginning of its analysis is about four 

ours, but this time varies from ten minutes to eight 
hours. Samples are collected in large bottles for 
chemical analysis, and in small sterilized bottles for 
bacteriological examination. The large bottles have a 
capacity of one gallon, are wade of heavy, clear, white 
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‘rhe apparatus used for collecting samples from be- 
neath the surface, when necessary, is shown in Fig. 3. 
The frame consists of a brass wire, A, attached to a 
weight, B, with clips for holding the bottle, C. The 
frame is supported by the spring, /, joined to the sink- 
ing rope, # A flexible cord, @, extends from the 4 
of the spring to the stopper of the bottle. The length 
of this cord and the length and stiffness of the spring 
are so adjusted that when the apparatus is suspended 
in the water by the sinking rope the cord will be just 
a littleslack. In this condition it is lowered to the de- 
sired depth. A sudden jerk given to the rope stretches 
the spring and produces sufficient tension on the cord, 
G, to pull out the stopper. 

The apparatus for collecting bacteria samples from 
beneath the surface is similar in principle. The bottle 
is replaced by a sterilized vacuum tube, with end 
turned outward and backward and drawn to a point. 










woes Taait 









LOGICAL LABORATORY 

prmer f eae nad] 
—_ 

= 


© LLECTRIC LIGHTS 
@ WATER 






As 
R RADIATORS 
i 


PLAN OF LARORATORY. 


glass, and have glass ‘‘ Hood” stoppers. They are not 
sterilized, but are carefully cleaned with chrowmie acid 
before leaving the laboratory. Brown paper is tied 
over the stoppers to prevent contamination from dust, 
and the bottles are packed in boxes that have separate 
compartments lined with indented fiber paper and that 
are provided with tight fitting covers. The breakage 
of bottles packed in this way is very small. 

The bottles for the bacteria >= hold two ounces, 
and are wade of clear, white glass, and have wide 
mouths with glass stoppers. They are known to the 
trade as ‘Chemical salt-mouths.” These bottles are 
sterilized each time before use. The stoppers of the 
bottles are covered with pieces of tin foil, and each 
bottle is then placed in a tin box just large enough to 
receive it and that has ascrew cap. The tin boxes are 
painted to keep them from rusting. The bacteria 
samples are shipped in portable ice boxes, sections of 
which are shown in Fig. 1. There is an outer box with 
asbestos packing and a copper lining, and an inner 
copper tray, divided into compartments to hold the tin 
boxes just mentioned, and between the outer box and 
the tray is a large space for ice. Tbe box holds suf 
ficient ice to last eight hours in hot weather, and the 
samples almost invariably are received in good condi- 
tion. 

The samples from the supply ponds are collected at 
a depth of one foot below the surface. The shallow- 
ness of the ponds makes it unnecessary to collect sam- 


























COPPER L/NING 





Ree Wate AR eet 









VERTICAL SECTION 
HORIZONTAL SECTION 


\ 


A 
ase Sr 
i 















* 


REMIT ABONE AF BERD 





























be 


WEEZZEZE. 
ROPES 


S Sacer enn Pamenaeren sect Cotton : 

XQ JG MAAS 

Fie. 1.—PORTABLE ICE 
CHEST FOR TRANS- 
PORTING BACTERIA 
SAMPLES. 


ples at greater depths. The samples from the distribu- 
tion reservoirs are collected just outside the gate- 
houses, where the flowing water gives a representative 
mixture of the water entering or leaving the reservoirs. 
Special precautions are taken to avoid contamination 
in the collection of samples, and to this end special 
forms of collecting apparatus have been devised. 

The apparatus for collecting the bacteria samples is 
shown in Fig. 2. The sterilized bottle is placed in a 
metal frame, F, G, attached to the lower end of a small 
brass tube, B, and is held in position by spring clips, Z. 
A small rod, A, extends through the brass tube, and 
at the lower end is provided with a clutch, C, D, for 
grasping the stopper of the bottle. By means of this 
rod the bottle may be opened and closed under water. 


The pull of the cord breaks off the tip of the tube, and 
the pressure of the water causes the tube to fill. The 
end may be then sealed with an alcohol lamp or closed 
with a bit of sterilized wax. The frame for holding 
the tube consists of a short piece of lead pipe, which 
also serves as a weight. 

The temperature of each sample is taken at the time 
of collection and recorded on a certificate, together 
with the locality of the sample, the date of collection, 
the name of the collector, ete. Temperature readings 
below the surface are obtained with the thermophone.* 

When the samples reach the laboratory each is given 
a serial number and entered in an index book, and 
throughout all the examinations each sample is known 
by its number rather than by the name or the locality 
from which it was collected. 

It would be out of place in this paper to describe in 
detail all the methods used in the analysis of the 
samples, but, inasmuch as methods differ considerably 
in different laboratories, it seems desirable to give at 
least an outline of the methods used, and to describe 
those that differ materially from those practised else- 
where. 


PHYSICAL EXAMINATION. 
The physical examination includes the observation 
of the temperature of the water, its general appear- 


ance, its turbidity, its color, and its odor. 
Temperature.—The temperature of the sample is ob- 
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served at the time of collection as mentioned above. 

Appearance.—The amount of sediment and the tur- 
bidity after standing twelve hours are estimated by in- 
spection and recorded numerically according to the 
following seale : 


Turbidity. Sediment. 
0. None. 0. None. 
1. Very slight. 1. Very slight. 
2. Slight. 2. Slight. 
3. Distinet. 3. Considerable. 
4. Decided. 4. Heavy. 


Turbidity.—The actual turbidity is determined by 
comparison of the sample with silica standards of tur 
bidity, as described by Whipple and Jackson in The 
Technology Quarterly for December, 1899. According 
to these standards, a turbidity of 100 is equal to that 
produced by adding 100 mg. of finely divided diatoma- 
ceous earth to 1 liter of water. Comparisons are made 
in gallon bottles or in Nessler jars held toward the 
light or placed over a series of black lines. 

Color.—The color is determined by comparison with 
the Platinum-Cobalt Standard described by Hazen in 
The American Chemical Journal, vol. xiv., page 300. 
The compariscns are made in 100 c.c. Nessier jars 1 inch 
in diameter and 12 inches long. 

Odor.—The “ cold odor” is observed after Sieesonely 
shaking the bottle in which the sample is eintained. 
The “ hot odor” is observed by heating about 200 c.c. 
of the sample in a beaker covered with a watch glass 
to a point just short of boiling, and applying the nose 
as soon as the water has sufficiently cooled. The re- 


* Henry E. Warren and George C. Whipple, “* The Thermophone,” Tech- 
nology Quarterly, July, 1895 
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sults are expressed according to the following scale of 
intensity and with the following abbreviations : 


Scale of Intensity. Abbreviations. 


0. None. v. Vegetable. 
1. Very faint. e. Earthy. 
2. Faint. a. Aromatic. 


3. Distinct. 
4. Decided. 


x. Grassy. 

f. Eon 

m. Mouldy, ete. 
CHEMICAL ANALYSIS. 

The sanitary chemical analysis ordinarily includes 
the determination of the nitrogen as albuminoid am- 
monia, free ammonia, nitrites, and nitrates ; total resi- 
due on evaporation ; loss on ignition ; chlorine ; iron ; 
aud hardness. In addition to these, the following de- 
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terminations are sometimes wade: Oxygen consumed ; 
alkalinity ; inerusting constituents ; dissolved oxygen ; 
earbonic acid, ete. 

Form of Expression.—The results of the chemical 
analyses are expressed in Parts per Million. 

Nitrogen as Albuminoid Ammonia.—The method of 
Wanklyn is used according to the practice of the Massa- 
chusetts State Board of Health, described in the two 
special reports on Water Supply and Sewerage, pub- 
lished in 1890. The total albuminoid ammonia is de- 
termined on the unfiltered water. The dissolved al- 
buminoid ammonia is determined after filtering the 
sample through filter paper. The suspended albumi- 
noid ammonia is found by subtracting the dissolved 
albuminoid ammonia from the total albuminoid am- 
monia. In the ease of ground waters, only the total 
albuminoid ammonia is determined. 

Nitrogen as Free Ammonia.—The free ammonia is 
determined by Wanklyn’s method, referred to under 
albuminoid ammonia. 500 ¢.c. of the sample serves for 
the determination of both the free and albuminoid 
ammonia, 

Nitrogen as Nitrites.—Warington’s modification of 
the Griess method is used. 

Nitrogen as Nitrates.—The phenolsulphonie acid 
metbod of Grandval and Lajoux is used, but with cer- 
tain modifications tending to refinement. The quanti- 
ties operated upon vary from 2 c.c. to 50 e.c., according 























Fie. 3—APPARATUS FOR COLLECTING SAM- 
PLES FROM BENEATH THE SURFACE. 


to the amount of nitrogen present as nitrates. Per- 
manent standards are used instead of preparing fresh 
standards for every set of comparisons. Comparisons 
are made in 100 c.c. Nessler jars. 

Residue on Evaporation.—For the determination of 
the residue on evaporation, 200 ¢.c. of the sample are 
evaporated to dryness on a water bath in a platinum 
dish of known weight, dried for half an hour in a 
steam oven, cooled in a desiccator, and weighed. 
Where it is necessary to determine the amount of sus- 
pended matter, the residue is determined both before 
and after filtering the sample through a Pasteur filter, 
and the difference obtained. 

Loss on Ignition.—After the determination of the 
total residue or evaporation the platinum dish is placed 
in a larger platinum dish that serves as a radiator, ig- 
nited for seven minutes at a low red heat, treated with 
a small amount of distilled water to restore any loss of 
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water of crystallization that may have been driven off 
by the ignition, evaporated to dryness on the water 
bath, and dried. cooled and weighed as before. The 
difference of weight before and after the ignition gives 
the loss on ignition. The loss on ignition is not deter- 
mined for the ground waters or for the waters of the 
distribution system. 

Chlorine. — The chlorine is determined by titra- 
tion with silver nitrate, using potassium chromate as 
an indicator, according to Hazen’s modification of 
Mohr’s method described in The American Chemical 
Journal, vol. xi., page 409. 

Hardness.—The hardness is determined by Clark’s 
Soap Method, substantially as described in Sutton’s 
Volumetric Analysis, but with certain modifications in 
the preparation of the soap solution. No attempt is 
made to separate the ‘temporary hardness” from the 
‘permanent hardness” by the method of boiling. The 
information covered by these terms is obtained when 
necessary by the determination of the alkalinity and 
the inerusting constituents. 

Alkalinity.—The alkalinity of a water is, a measure 
of the carbonates and bicarbonates present. It is ordin- 
arily determined by titrating 100 c.c. of the sample with 
N/50 H.SO,, using methyl-orange as an indicator ; but 
it is sometimes desirable to substitute lacmoid for 
methyl-orange as an indicator, making the titration 
after heating the sample to the boiling point. It has 
been found that when the true end-points are known, 
and the proper corrections for the indicators are ap- 
plied, methyl-orange and lacinoid give practically the 
same results. These indicators differ in their power 
of showing the presence of sulphate of alumina, and 
methyl-orange should not be used in determining the 
alkalinity of a water that has been treated with that 
coagulant. 

Incrusting Constituents.—T he incrusting constituents 
are the salts that give to water its *‘ permanent hard- 
ness.” The determination is made according to Heh- 
ner’s Method as described by Leffman in his ** Examin- 
ation of Water.” The sum of the alkalinity and 
incrustiug constituents is approximately equal to the 
hardness as determined by the Soap Method. 

Iron.—The iron is determined from the residue in 
the platinum dish according to ‘Thompson’s Method 
as described in Sutton’s Volumetric Analysis, but with 
certain changes in technique that tend to greater ac- 
curacy. ; 

Oxygen Consumed.—The Kubel Method is used sub- 
stantially as described in the special reports of the 
Massachusetts State Board of Health above referred to. 
The period of boiling is five minutes. This determina- 
tion is seldom made on the regular samples. 

Dissolved Oxygen.—Winkler’s Method is used accord- 
ing to the modifications of Drown and Hazen described 
in the special reports of the Massachusetts State Board 
of Health above referred to. 

Carbonic Acid.—Pettenkofer’s method is used ac- 
cording to the modifications of Trillich, described in 
— Untersuchung des Wassers, edition of 
1896. 

MICROSCOPICAL EXAMINATION. 

The microscopical examination of water determines 
the number and kind of microscopic organisms pres- 
ent. 

The Sedgwick-Rafter method is used with the mod- 
ifications described in the author’s “ Microscopy of 
Drinking Water.” The results are expressed in num- 
ber of standard units of organisms per cubic centi- 
meter. 

BACTERIOLOGICAL EXAMINATION, 

The bacteriological examination consists of the de- 
termination of the number of bacteria present in a 
sample of water, and tests for the presence of Bacillus 
coli communis. No general qualitative work is under- 
taken in connection with the regular routine. 

Quantitative Examination.—One cubic centimeter of 
the sample (diluted 1-10 or 1-100, if necessary) is mixed 
with 5c. c. of sterilized nutrient gelatine in a Petri 
dish, and allowed to cool on a level surface. When 
hard, the culture is placed in an incubator and kept 
at a temperature of 20° C. in an atmosphere saturated 
with moisture for 48 hours, after which the number of 
developed colonies is counted. It is then returned to 
the incubator and kept 24 hours longer, after which a 
second count is made. The 72-hour count is the one 
reported. All determinations are made in duplicate. 
The gelatine used as the culture medium is prepared 
substantially as recommended in the report of the 
Bacteriological Committee of the American Public 
Health Association, published in 1898. It is given an 
acidity of 1°5 per cent. 

Test for Bacillus Coli Communis.—Smith’s fermenta- 
tion method is used as the basis of the test, isolation of 
the colon bacillus, according to ordinary qualitative 
methods, being attempted only when a positive test 
is obtained in the fermentation tube. If the amount 
of gas in the fermentation tube after 48 hours incuba- 
tion at 37° C. is above 30 per cent. and below 79 per 
cent. of the closed arm, a portion of the sediment is 
plated on lactose-litmus agar. If red colonies develop 
after 12 hours incubation, transfers are made from 
them to glucose gelatine, milk, nitrate solution, sugar- 
free broth (for indol), and glucose broth in a fermenta- 
tion tube. If these tests give positive results, the 
presence of the colon bacillus is considered as proved. 

It is not within the province of this paper to discuss 
the quality of the water supply of Brooklyn; that be- 
longs more prepeaty to the annual reports of the De- 
partment of Water Supply; but, an account of the 
growths of microscopic organisms in the supply may 
be of general scientific interest. 

MICROSCOPIC ORGANISMS. 

The troubles of the Brooklyn Water Supply during 
the past few years have been occasioned by the growth 
of odor-producing organisms in the distribution reser- 
voirs. he growth of Asterionella in Ridgewood aud 
Mt. Prospect reservoirs and its effect upon the quality 
of the water have been so fully described (Report of 
Dr. Albert R. Leeds to the Department of City Works, 
Division of Water Supply, Brooklyn, 1897) that it is 
not necessary to again relate the details of its occur- 
rence. That the growths of Asterionella continued to 
oceur periodically is shown by the profiles on Fig. 4. 

Asterionella is not the only odor-producing organism 
that develops in the distribution reservoirs. Anabaena, 
Synedra, Cyclotella, and other forms are sometimes 
present in great abundance. The character of the 


water collected from the watershed of the Brooklyn 
supply is such as to furnish abundant nourishment 
for microscopic plant life, and organisms that in many 
water supplies appear in small numbers without hav- 
ing any noticeable effect on the character of the water, 
develop in Brooklyn to an enormous extent. 

This is emphatically true in the case of Synedra pul- 
cheilla, a diatom that until recently has not been classed 
as an odor-producing organism. Like Asterionella, 
this diatom contains oil-globules, but the oily sub- 
stance has not the same strong odor as the oil of As- 
terionella. Nevertheless, Synedra is capable of impart- 
ing an odor to water if present in sufficient numbers. 
The odor is not a characteristic one like that of As- 
terionella, Uroglena, Dinobryon, ete., and can be de- 
scribed by no more exact term than ‘‘ vegetable.” The 
taste imparted to water by Synedra is perhaps more 
noticeable than the odor, being somewhat ‘earthy ” 
as well.as ‘** vegetable.” 

In few water supplies in this country is Synedra 
pulchella ever present in numbers greater than 5,000 
per c.c., and although a smaller number than this will 
make a water turbid, it requires about this number to 
produce a noticeable odor. In Brooklyn, however, 
the growths of Synedra have been much heavier, as 
may be seen from Fig. 4. On several occasions the 
numbers have reached 15,000 per o.c., and once as many 
as 20,000 per c.c. were observed. The water at such 
times has been very turbid, and has had the vegetable 
and earthy taste and odor just referred to. 

Cyclotella is another diatom that, because of its 
limited occurrence, has been seldom known to cause 
trouble in water supplies. Yet in Ridgewood Reser- 
voir it is sometimes present in large numbers. Its 
growth has been usually of short duration, but when 
present in numbers equal to 5,000 standard units per 
c.c, its aromatic odor could be distinetly recognized. 

Two species of Melosira occur in the Brooklyn 
supply. Melosira granulata, the common free-floating 
form, is seldom present in sufficient numbers to cause 
trouble, though two or three thousand per c.c. are 
sometimes found. Melosira varians grows luxuriantly 
on the shores of Ridgewood Reservoir, and constant 
scraping is required during the summer to keep the 
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sphaerium, Eudorina, Panderina, and Volvax are often 
present in numbers of 500 standard units pere.c. Cla- 
throeystis is not often found in Ridgewood Reservoir, 
but in Mt. Prospect Reservoir it has been as high as 
1,440 standard units per c.c. Asa rule the. Brooklyn 
water contains comparatively few protozoa, but Mal- 
lomonas has been observed as high as 660 per c.c. in 
Ridgewood Reservoir, and Cryptomonas has been as 
high as 2,000 per e.c. in Mt. Prospect Reservoir, Chla- 
mydomonas has been found occasionally. 

‘o the water consumers of Brooklyn, however, the 
important fact is not the number of organisms in the 
distribution reservoirs, but the number present in the 
tap water in the city. Prior to the construction of 
the by-pass at Ridgewood, the organisms that de- 
veloped in the reservoir found their way as a mat- 
ter of course to the service taps of the consumers. 
But by using the by-pass it has been found possible 
to so regulate the distribution of the water that 
very few organisms reach the consumers. Guided 
by the frequent and regular microscopical examina- 
tions made at Mt. Prospect Laboratory, the Engineer 
of Water Supply has directed one or more basins to 
be isolated whenever it was found that odor-producing 
organisms were developing in them, the water mean- 
while being delivered through the by-pass direct from 
the force mains to the distribution pipes. 


MISCELLANEOUS WORK. 


The miscellaneous work of the laboratory includes 
analyses of coal, lubricating oil, boiler scales, boiler 
compounds, cements, deposits from driven wells, ete. 
These are all problems of engineering chemistry and 
need not be described at length. The most important 
part of this work is the analysis of coal, and a brief de- 
scription of the methods used may be of interest to 
some of the members of the club. 

The specifications under which coal is purchased by 
the department require that each bid shall be accom- 
panied bya sample of the coal offered, and provide 
that no bid shall be accepted unless the sample con- 
tains « certain number of heat onits. Bituminous 
coals must contain not less than 13,500 B. T. U. per 
pound, and anthracite coals not less than 12,500 per 
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banks clean. During severe storms the filaments of 
Melosira become detached from the shores and are 
scattered through the water, and on one occasion the 
amount of vegetable matter so detached was sufficient 
to impart a distinct taste to the water. Like Synedra 
pulchella, Melosira produces simply a vegetable, earthy 
and somewhat oily taste and odor, very different from 
the aromatic fishy odor of Asterionella and Cyclotella. 

Next to Asterionella, Anabaena has probably caused 
more trouble in the Brooklyn water supply than any 
other organism. During the past two years it has ap- 
peared but once, but there are good reasons to believe 
that in the summer of 1896, prior to the investigations 
of Dr. Leeds, the disagreeable odor of the tap water 
was due not so much to Asterionella’as to Anabaena. 

In July, 1898, Anabaena appeared in all the Ridge- 
wood basins. In Basin 3 it did not develop to any ex- 
tent. In Basin 1 it attained a maximum growth of 
1,720 standard units per c.c. on August 19, and gave to 
the water its characteristic odor of mouldy grass. In 
Basin 2, however, it developed to an enormous extent. 
On August 3, there were 24,000 standard units per c.c. 
From the last of July until early in September the 
water in the basin was densely turbid and had a green 
color. On quiet days a scum collected on the surface 
and drifted about with the wind. The water was en- 
tirely unfit for use, and the gates of the reservoir were 
kept closed. As soon as the organisms disappeared in 
the fall and the water had again assumed its normal 
condition, Basin 2 was emptied and cleaned, with the 
hope of preventing recurrence of such growth in the 
future. An examination of the deposit at the bottom 
of the reservoir showed that it was well seeded with 
the spores of Anabaena. Since that time there has 
been no further development of this organism. 

In September, 1898, a phenomenally large growth of 
Scenedesmus occurred in Mt. Prospect Reservoir, the 
water at one time containing 25,800 standard units per 
ec. This organism in the numbers ordinarily found 
causes no odor, but on this occasion the water had a 
distinct vegetable and aromatic odor and taste. The 
growth continued for several weeks. 

There are several other organisms that deserve men- 
tion, because they occur in larger numbers in the 
Brooklyn water than in most water supplies. Dictyo- 


pound, the calculations to be made in both cases on 
dry coal by the method of ultimate analysis. The 
amount of sulphur must not exceed 1 per cent. 

The samples of coal that accompany bids are ana- 
lyzed by the method of ultimate analysis and are also 
tested in the Mahler Bomb Calorimeter ; but in the 
case of samples taken from each consignment, the ash 
is determined in the combustion furnace, and the heat- 
ing power in the calorimeter. 

The method of ultimate analysis was described by 
Mr. D. D. Jackson, chemist of the laboratory, at one 
of the library talks of the club in 1898. ‘The sample of 
coal—usually about ten pounds—is reduced by succes- 
sive divisions to a small representative sample, which 
is powdered to such a degree of fineness that it will 
pass a sieve that has 60 meshes to the inch. The moist- 
ure is determined by ascertaining the loss in weight 
when dried for one hour at 110° C. This determination 
is made, not for the purpose of obtaining the moisture 
in the coal as used, but in order that the results of the 
analysis may be calculated on the basis of dry coal. 
The amounts of carbon, hydrogen and ash are deter- 
mined in a combustion furnace in the usual manner. 
The nitrogen is sometimes determined by the Kjeldahl 
method, but the determination is omitted on the regu- 
lar work. The sulphur is determined by Eschka’s 
method. The volatile sulphur, when required, is de- 
termined from the water left in the bomb of the ealori- 
meter after the combustion. The oxygen is determined 
by difference. 

All of the determinations of the ultimate analysis are 
made in duplicate. 

The heating power is calculated from the ultimate 
analysis according to the following formula : 


Number of B. T. U. per pound of coal= 
O+N 
14,544 C+-62,032 ( H— — ) -+4.500 8 
8 
where C, H, O, N and S represent the percentages of 
carbon, hydrogen, oxygen, nitrogen and sulphur. 


Expressed in terms of calories, this formula becomes 


f O+N 
H =8,080 C-+34,462( H— oe ) +2,500 8. 








20482 


The heating power of the coal is determined directly 
by combustion in the Mahier bomb calorimeter. A 
good description of this apparatus may be found in 
Gill's ** Gas and Fuel Analysis for Engineers.” About 
one gramme of the powdered coal is weighed out in 
a shallow platinum pan and placed in the steel bomb 
of the calorimeter, after which oxygen is admitted 
until the pressure in the bomb reaches 25 atmospheres 
The bomb is then immersed in the water eglinder and 
the charge ignited by means of an electric current, 
which is passed through a fine iron wire embedded in 
the coal. The heat produced by the combustion of 
the coal causes an increase in the temperature of the 
surrounding water, and from the observed rise in tem- 
perature, the heating power of the coal is calculated. 

An examination of the results of about fifty analy- 
ses, made by the method of ultimate analysis, shows 
that duplicate samples usually differ by about 1 per 
cent., or approximately 120 B. T. U., while with the 
calorimeter duplicates usually agree within 50 B. T. U. 
Comparisons of determinations of heating power made 
- direct determination and by calculation from the 
ultimate analysis show an average difference of about 
200 B. T. U. 

In conclusion, the author wishes to express his thanks 
to Mr. Robert Van Buren, Engineer-in-charge, Depart- 
ment of Water Supply, Brooklyn, for permission to 
quote from unpublished laboratory records, and to 
Mr. I. M. De Varona, Engineer of Water Supply, un- 
der whose general direction the laboratory was estab- 
lished and the system of work inaugurated, and to whom 
belongs the credit for its existence and success. The 
photographs of the laboratory that accompany this 
article were taken and kindly furnished by Mr. P. 
Schuyler Miller, the assistant chemist in the labora- 
tory. 


THE DUDDELL OSCILLOGRAPH. 


THE determination of the actual relation between 
the potential difference of an alternating current and 
the current itself in different circuit conditions has for 
long been a matter of considerable difficulty. In cer- 
tain simple cases the problem could be solved from 
theoretical considerations without much difficulty, the 
more especially if the generator was such as to give a 
sine curve for the wave of potential, but with the 
types of wave curve common in commercial machines 
matters become wore complicated. Further, as in the 
case of an alternate-current arc, data were wanting to 
permit of any satisfactory prediction of the current 
wave, even when the wave of potential was of the 
simplest character ; and in other cases where the na- 
ture of the circuit was better understood, it was at 
least highly desirable to make an experimental! com- 
parison between the theoretical deductions and the 
actual facts of the case. The only methods available 
up to quite a recent date were highly laborious. These 
involved the determination of the curves concerned 
point by point; and though much valuable research 
work had thus been accomplished by different observ- 
ers, the.time needed to complete a research was enorm- 
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English engineer to overcome the practical difficulties 
involved, and to devise an instrument which seems ca- 
pable of meeting the severest of requirements. Mr. W. 
Daddell, the gentleman in question, in addition to his 
theoretical knowledge, is at the same time endowed 
with considerable manipulative skill, which enabled 
him to construct the first of the instruments made 
with his own hands, though much of the work was of 
au exceedingly delicate character, and the instruments 
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condenses the line of light to a point, and this point 
falling on a mirror vibrated by the motor is thrown 
up on to the curved screen above, as shown in Fig. 1. 
A piece of tracing paper can be secured above this 
screen, and the curve penciled in. The curtains shown 
keep out stray light, and enable the experimenter to 
follow the curve more easily. 

The galvanometer constitutes the most important 
part of the instrament. Its magnetic circuit is satu- 





Fie. 2.—THE 


are now being made by the Cambridge Scientific 
Instrument Company. 

The instrument consists essentially of a modified 
D’Arsonval galvanometer, combined with a rotating 
or vibrating mirror. In this instrament, the strength 
of a current is measured by the angular displacement 
of a beam of light reflected from a wirror mounted on 
a coil suspended in a strong magnetic field. The beam 
of light in question being received on a screen, the 
strength of a current is proportional to the linear dis- 
placement of the resultant spot of light With alter- 
nating currents the spot of light reflected from the 
mirror of this galvanometer oscillates to and fro as the 
current through its coil varies, and would thus trace a 
straight line on a screen interposed in its path. In the 
oscillograph, however, a second mirror is interposed in 
the path of the beam, and this mirror is caused to vi- 
brate by a cam driven by a syauchronous motor, and 
there is thus added to the beam of light a vibration at 
right angles to its original plane of motion, and it now 
traces on the screen a curve of potential or current as 
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rated with a comparatively small energizing current, 
so that considerable changes in the latter have little 
influence on the strength of the magnetic field in which 
the moving coil or coils are placed. In the instrument 
shown there are two such coils, enabling simultaneous 
observations to be wade on both current and potential. 
The coil in each case consists of a simple loop of phos- 
phor bronze, arranged as indicated in Pig. 4. The up- 
per end of the loop passes round a pulley which is at- 
tached toa light spring balance, as shown in Fig. 3. 
By altering the tension of this spring, the periodicity 
of the instrument can be varied at will. In the instru- 
ment shown, these loops are but 7 mils wide by ,% mil 
thick. Each leg of a loop passes through a slot in a 
soft iron armature, the clearance between the sides of 
the slots and the moving strip being but 1°5 mils, and 
these slots are then filled with a viscous oil, over which 
is placed a small lens, which is held in position entirely 
by the surface tension of the oil, and at the same time 
serves in its turn to keep this oil in place. The object 
of the oil is to damp the oscillations of the coil. A 





ous, and in certain cases led to the abandonment of the 
attempt after the full magnitude of the undertaking 
was completely appreciated. Some few years back 
Prof. Blondel succeeded in substituting, by means of 
an instrument he named an oscillograph, an auto- 
graphic arrangement for the point-by-point method 
of curve tracing them in vogue; but though he did ob 
tain some interesting results, his instruments did no. 
come ipto general use, and it remained fora young 
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the case may be. The apparatus is shown complete in 
Fig. 1, while in Figs. 2and 3 we show separately its 
principal components. As will be seen, the galvanome- 
ter and the motor are placed in a wooden case. A lamp 


fitted with a condenser of the usual type is placed out- 
side the case to the right, and its light passing through 
a Vertical slot, is reflected back from the galvanometer 
wirrors, and passes through a cylindrical lens clearly 
This 


shown in front of the motor in Figs. 1 and 2. 





small mirror marked M, Fig. 4, is attached to the loop, 
asshown. The effect of passing a current through one 
of these loops is to cause one leg of it to advance while 
the other goes back, and the mirror is thus oscillated 
round a vertical axis. In the instrument shown, the 
natural period of vibration of the loop is 5595 of a 
second, and the clearances being, as stated, extremely 
amall, the damping effect of the oil is very great, so 
that the instrument can be relied upon to give good 








we oes 


. 





June 30, 1900. 


curves even when the periodicity of the current to be 
tested is over 300 alternations persecond. Small fuses, 
shown below the loops in Fig. 3, protect these from in- 
jury in case of accidental excessive curreit. These 
fuses consist of very fine wires inclosed in glass tubes. 
They are held in position by spring clawps. The mo 
tor, Fig. 2, has been specially designed for its work. 
It is asy we Bae motor, on the armature shaft of 
which is a cam. This cam engages with a follower 
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rigidly attached to the frame carrying the vibrating 
mirror. The shape of the cam is such that it gives a 
uniform displacement to the point of light reflected 
from the mirror on to the screen above it. The return 
of the mirror to its initial position is effected by means 
of aspring, and during this back motion a shutter 
mounted on the motor shaft cuts off the light from the 
lamp. This shutter is clearly shown in Fig. 2. Pro- 
vision is made for taking the load off the motor while 
the latter is running up tospeed. The current required 
is but 0°75 ampere at 100 volts. 

Some extremely interesting results have already been 
obtained with this apparatus. In particular, the re- 
markable researches on the alternating are described 
in the paper read by Mr. Duddell and Mr. Marchant 
before the Institution of Electrical Engineers, were 


te [emmrerenenrr rarer 
Lg] 


" 





SCIENTIFIC AMERICAN SUPPLEMENT, No. 


ing in their self-induction or other particulars. Thus 
in Fig. 5 we have first the curve of potential difference 
for a Ferranti alternator when sending current through 
a non-inductive resistance of 3°3 ohms in series with a 
resistance of 3°04 obms ; the potential difference curve 
across the terminals of the latter is also shown, as 
well as the current curve. In Fig. 6 the resistance 
of 3°04 ohms is replaced by an are, and the changes in 
form of the different curves are very striking. The po- 
tential difference across the arc is, it will be seen, repre- 
sented by a very flat tope urve, while the current curve 
is sharply peaked. In Fig. 7 the conditions correspond 
to those in Fig. 5, save that one of the resistances is 
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and circulars have brought the subject into notice 
along new lines. 

Though the language of these is largely indefinite or 
ambiguous, yet it does not seem that the former falla- 
cies have been definitely repeated, though they are in 
a way hinted at, but the merits of the scheme are now 
proclaimed in relation toa possible use of the liquid 
air process as a means for the production of cheap oxy- 
gen gas. 

Air, as of course all know, is substantially a mixture 
of 4 parts of nitrogen with 1 part of oxygen, and when 
liquefied in the usual way this proportion is substan 
tially maintained in the liquid. As the liquid evapo 
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highly inductive, and there is thus a considerable lag 
between the current and the potential difference of the 
dynamo. In Fig. 8 the circuit contains both self-indue- 
tion and an are. The frequency in all four cases is 100 
alternations per second.— Engineering. 


LIQUID AIR AS A MEANS FOR THE 
MANUFACTURE OF OXYGEN. 
By Henry Morton, Ph.D., Se.D., LL.D. 
READERS of The Stevens Indicator may remember 
that in the numbers for April and July of 1899, begin- 


ning on pages 113 and 239, there were published two 
articles by the present writer in which the extravagant 
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made With the assistance of this instrument. In these 
experiinents photography was used to record many of 
the observations, the spot of light being received on a 
sensitive plate in place of on a sercen, the remarkable 
changes In the curves of potential snd current occur- 
ring on alterations being made in the c‘reuit conditions, 
being brought out in a very striking nianner ¢ We re- 
produce here some of the curves obtained with the 
same ~" or and frequency, but with circuits differ- 


claims which had been brought before the publie for 
* Liquid Air” as a source of energy were discussed and 
disposed of. 

Since that time, until recently, those interested in 
the promotion of companies which propose to establish 
a business on the manufacture and use of liquid air as 
a foundation, have not been prominently before the 
public. 

Quite recently, however, extensive advertisements 


rates, however, the nitrogen escapes much faster than 
the oxygen, and thus after a time what is left will be 
minainly oxygen, the nitrogen having escaped or been 
driven off or, as we might say, distilled. If then we 
pass a stream of liquid air continuously into a vessel 
in which evaporation is allowed to take place, we will 
in time find said vessel to be filled with substantially 
pure oxygen. 

If this was all, and no effort was made to utilize the 
cold of the evaporation of the liquid air, such a process 
would be very costly. Mr. Tripler’s figure for the cost 
of liquid air, it will be remembered, was 20 cents a gal- 
lon, and five gallons of liquid air would be needed to 
produce one gallon of oxygen, or in other words, each 
gallon of liquid oxygen would cost ove dollar. 

This gallon of liquid oxygen would, on expanding to 
atmospheric temperature and pressure, give about 104 
cubic feet, or roughly, each cubie foot of oxygen gas 
would cost one cent, or a thousand ecubie feet would 
cost $10. 

It is, of course, obvious that by employing *‘ regene- 
rative processes,” by means of which the cold from the 
escaping nitrogen and also that from the vaporizing 
oxygen was transferred to the air which was being 
liquefied, the cost of manufacture could be greatly re- 
duced. 

What that reduction would be there are, as yet, I 
believe, no data for computation, but it would, without 
doubt, be considerable, so that it would seem probable 
that as compared with the chemical methods heretofore 
in use for the production of oxygen, this new one would 
be decidedly cheaper. 

The question which next presents itself is, What shall 
we do with the cheap oxygen when we get it? This 
question is more difficult to answer. The present uses 
for oxygen are very limited, being chiefly for lime 
lights used in theaters and for stereopticon exhibitions 
and in some refined processes in metallurgy, such as 
the working of platinum. The amounts used for these 
purposes would obviously be quite inadequate to sup- 
port a large business. 

In view of this the ‘* promoters’’ have naturally 
turned to the suggestion that oxygen might be used as 
a substitute for air in ordinary processes of combus- 
tion, as under steam boilers, in iron furnaces and the 
like. In this case the quantities required would be 
amply great, but here another difficulty presents itself. 
The cheap oxygen will here encounter the yet cheaper 
* free” atmosphere as a competitor, and in that connec- 
tion the cost of storage and transportation would be 
prohibitory. 

For example, it has been suggested that if coal burn- 
ing in the boiler of a steamship was supplied with oxy- 
gen in place of air, there would be a saving due to the 
fact that the heat carried up the funnel by the nitro- 
gen of the air would be retained if oxygen only 
was fed to the fuel. This saving has been, we think 
incorrectly, estimated at so high a figure as 40 per 
cent. 

The most conclusive way to test the value of sucha 
suggestion is to reduce it to a concrete case with actu- 
ally calculated proportions of parts, volumes and 
weights, as, for example, 1n one of our Atlantic steam- 
ers. 

To begin with, every ton of such coal as is used on 
our ocean steamers would require about 246 tons of oxy- 
gen for its combustion,* and if this was ‘carried along 
like the coal supply, the cargo eapacity would be fatal- 
ly reduced, as regards weight, even neglecting the 
strong steel cylinders in which the gas would need to be 
stored, and which would weigh much more than the 
gas. 

As regards bulk, also, even if the oxygen gas was 
carried under a pressure of 2,000 pounds to the square 
inch, each ton of coal would require about 500 cubic 


* One Ib. of carbon requires 2°66 Ib. oxygen for its combustion, and 1 Ib, 
of hydrogen requires 8 Ib. of oxygen 

English steamer coal contains about 8) per cent. carbon and 5 per cent. 
hydrogen. American steamer coal, about 75 per cent. carbon and 5 p . cent. 
hydrogen —average for both coale, say 77 per cent. carbon and 5 per cent, 
bydrogen 


Oxygen for pounds of coal { for carbon a7 x 2°06 20 
’ ) for hydrogen 0058 0-40 
245 


or say 24% |b. oxygen for combustion of each pound of coal, 
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feet of compressed gas, and as 2,000 tons is a fair allow- 
ance of coal to carry one of our large steamers across 
the Atlantic.* this would mean that about 1,000,000 
cubic feet of compressed gas in cylinders would need 
to be loaded into such a steamer. ‘This volume of gas 
alone, not allowing for any lost space between the cyl- 
inders, would be more than ten times that of the 
** bunker” capacity for the 2,000 tons of coal.+ 

If the gas was not compressed, then each ton of coal 
would require about 66,000 cubic feet of gas, or for as 
much coal as would carry a steamer across the Atlan- 
tic, 182,000,000 cubic feet. Now, as the capacity of the 
huge gasholder which is such a conspicuous object in 
New York city, as seen from the Hudson River, is 3,- 
500,000 cubic feet, it follows that no less than 38 such 
gasholders, or, if one prefers, balloons of equal capacit 
would need to be towed along by a steamer to furnis 
it with a full supply of oxygen. This, it is true, does 
not allow for the assumed 40 per cent. saving of fuel, 
and with that included, only 22 balloons would be 
required, 

To meet the above, it might be suggested that the 
oxygen should be manufactured as needed on board of 
the vessel. This, however, would require machinery 
comparable in bulk and weight with the engines driv- 
ing the vessel, and, therefore, this suggestion also fails 
to relieve the difficulty. 

Another practical difficulty which at once suggests 
itself to any one familiar with the combustion of fuels 
of any sort in oxygen is the enormous intensity of the 
temperature produced. A furnace fed with oxygen in 
place of air would melt down or burn up in short 
order, not because a pound of coal would yield a 
greater quantity of heat if burned with oxygen, but 
because it would develop this quantity with a more in 
tense combustion and so produce a greater and practi- 
cally destructive intensity of temperature. 

The above simple calculations show how utterly im- 
practicable, not to say absurd, is the suggestion that 
oxygen might be used with advantage in the furnace 
of a steamer. 

We have selected the case of a steamer from those 
referred to by the ** promoters” of the new oxygen pro- 
cess, as involving data easily secured ; but it goes with 
out saying that the conditions with a locomotive or 
any other traveling motor would be substantially the 
same, and that even with stationary engines the bulk 
and wass of the oxygen gas to be handled would ren- 
der its cost prohibitery by reason of the first cost and 
operating expense of the wachines required to produce 
and manipulate it.—Stevens Indicator. 


THE FROG INDUSTRY. 


‘WHILE not of the surpassing importance of some 
other productions, the annual ‘frog crop’ is of much 
interest to epicures and others, and it is encouraging 
to learn that the crop this year promises to be an 
unusually large one and the market price will not be 
exorbitant. Less than a quarter of a century ago only 
a few people ate frogs, but now almost everybody eats 
them, and they have become a regular and much 
sought for market article of food,” says The Chicago 
Live Stock Journal. “The opinion is also advanced 
that frog farming is sure to become one of the most 
profitable of all our small industries, and already quite 
a large number are engaged in raising frogs for market.” 
There is said to be a profitable * frog farm” within ten 
miles of New York city, the owner of which is able to 
live South during the winter on the profits of the in- 
dastry. The frog expert of the Smithsonian Institution 
is quoted as saying that there are forty species of frogs 
known to the scientific world. Of these the largest is 
the gigantic ‘‘bellower,” found in the swamps of 
Louisiana. This frog grows to four pounds weight 
and is one of the choicest for table use. Next to the 
**bellower” come the Potomac and New York frogs, 
both large and of superior flavor. It is, however, true 
that there is searcely a State in the Union in which 
good table frogs cannot be found in abundance. The 
yovernment’s frog expert will not acknowledge that 
Canada produces finer frogs than does our own coun- 
try, but contends that in the marshes along the Po- 
tomac, the swamps of Louisiana, and the marshes and 
swamps of Pennsylvania and New York are to be 
found some of the finest and largest frogs. It is con- 
fessed, however, that our Canadian neighbors under- 
stand the art of preparing frog legs for market in a 
manner superior to ourselves, and that this has 
brought the frogs of Canada into popular favor. The 
Canadians simply have the best of us in thoroughly 
understanding the art of skinning and preparing for 
market, while our frogs are superior both in size and 
flavor. 


ROOM ILLUMINATION THEORY. 


THE light of an illuminated room depends materi- 
ally upon the color and nature of the walt, or, strictly 
speaking, how strongly the light is reflected by the 
walls. The results of experiments, according to Sud- 
deutsche Apotheker Zeitung, have shown the following 
percentage : 


16056 bene es egkceeus ee, sanveeds 04 
DUG ke deer v6 cevesene 13 
NOR Sots c seeodsevicceee técoeeeces 45 
Dark blue....... sedieeee 34400008 senvnan Oe 
i 5 ied ennaéies. eeoueaeh 10°1 
YE Ey ye ene ee mar 16°2 
ay 6 ekdicied. dived eennececes 20°0 
 Sidds Jouve bueees6sebeees 80°0 
Pc vebe tek benedetdevestasseue 40°0 
CP  ebiddencbigeed «wdingetesnecents 46°5 
Pale orange....... 54°8 
St ids . aia Winds bovee th nesceeem 700 
Mirror covering . . 92°0 


It also makes a difference whether the mates is dall 
or glossy, as with varnish coatings. Incandescent gas 
light being the cheapest source of light, this style of 
illumination, aside from mirrored walls, in conjunction 
with a white varnish coating for the walls, would be 
most advantageous for lighting up a room, 
steamer across the Atlantic Table in Lon- 
p. 460. gives for the * Umbria” 1900 tons. The 
estimate of coal for the Campania” from the same table is 2,900 tone 
The * St. Louis” has bunker capacity for 2,500 tons.— Engineering, 1805. 
quired to store a ton of coal, Kent's Mechanical Engineer's 
To store ton of 2240 pounds. Bituminous coal, 4] to 
cubic feet, 


* Tons of coal required for 
don Engineering, 1803, vol i., 


+ Space r 


Pocket Book, p, 170. 
45 cubic feet; 


snthracite coal, 34 to 4 
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TRADE NOTES AND RECEIPTS 


Sachet Powder.—Lavender flowers, 
orris root, 150 grammes; benzoin, 150 grammes ; 
tonka beans, 150 grammes; cloves, 100 gramiues; 
* Neugenwerz,” 50 grammes ; sandal! wood, 50 grammes; 
cinnamon, 50 grammes; vanilla, 50 grammes; and 
musk, 4g gramme. All is bruised finely and mixed.— 
Pharmaceutische Post. 


Bau des Bajaderes.—According to Neueste Erfindun- 
gen und Erf., same consists of wusk, 0°4 gramme; thyme 
oil, 12 drops ; cassia oil, 2°5 grammes ; rosemary oil, 4 
grammes ; clove oil, 6 grammes ; lemon oil, 22°5 
grammes ; lavender oil, 8 ) EFamMes ; bergamot oil, 67°5 
grammes; acetic ether, 2°5 grammes ; and alcohol (90 
per cent.) 2,700 grammes. 


Parquet Polish.—Melt in the water bath 5 kilos of 
yellow beeswax and 10 kilos of Carnauba wax, and 
carefully add, when lukewarm, 45 kilos of turpentine 
oil and 40 kilos of benzine, with stirring. Stir until 
cool and fill in tin cans. This polish may also be used 
for refreshing stained furniture, in which case, 90 kilos 
of the molten wax should be added instead of 45 kilos 
of turpentine oil.—Seifensieder Zeitung. 


150 grammes ; 


A Handsome Grayish-Green Colcr, especially on hard 
wood, is obtained by painting the wood with a solu- 
tion of 1 part of pyrogallic acid in 20 parts of water and 
after the drying with another solution of aniline green 
diluted with twelve times the quantity of spirit of wine. 
A dark green stain is produced with a solution of 10 
grammes of indigo-carmine in 10 grammes of water, 
next dissolving 20 grammes of pure picric acid in boil- 
ing water and wixing both solutions.—Die Eiche. 


Pickle for Dipping Brass.—To improve the appearance 
of brass, tombae and copper goods, they are usually 
dipped. For this purpose they are first immersed in 
diluted oil of vitriol (brown sulphuric acid), proportion 
1 to 10; next ina mixture of 10 grammes of red tartar, 
10 grammes of cooking salt, ‘4 liter of English sulphuric 
acid as wellas 4 liter of aqua fortis (only for a moment) 
rinsing off well in water and drying in sawdust. For 
obtaining a handsome matt gold color, , part of zine 
vitriol (zine sulphate) is still added to the pickle.— 
Deutsche Goldschmiede Zeitung. 


Petroleum in Algeria.—The French geologist, Henri 
Neuburger, who had been charged by the governor- 
general of Algeria with explorations in Algeria, reports 
that he has discovered in the west of Algeria 14 petro- 
leum districts which extend from the northwest coast 
toward southeast in a length of 200 kilometers. The 
land is said to present much resemblance to that of 
Baku and Galicia and to promise a rich yield. In the 
province of Constantine oil-giving districts are also said 
to be discovered. Ten financial companies have already 
applied for the exploitation.—Technische Notizen. 


To Decorate Ivory, the Zeitschrift fiir Drechsler Elfen- 
beingraveure recommends, as the simplest and most 
durable way, etching with the scraper or with the 
graver and subsequently rubbing with a good spirit 
varnish. 

Auother process consists in coating the article with a 
mass composed of equal parts of white wax and mastic. 
Next scratch with an etching needle into this composi- 
tion and allow the following mixture to act for one-half 
hour: Pure silver, 1 gramme ; nitric acid, 5 grammes ; 
and distilled water, 20 grammes. Now expose the ob- 
ject to the sunlight, and wash off the etching ground 
with turpentine after a few hours, thus attaining good 
success with little trouble. 


To Distinguish Glue and Other Adhesive Agents —In 
the Oesterreichische Chemiker Zeitung, H. Borntraeger 
of Hanover gives a simple method to distinguish bone 
glue from gun arabic or dextrin. The product to be 
examined is heated with hydrofluoric acid (50 per cent.) 
If bone glue is present in any reasonable quantity, an 


intense odor of butyric acid arises at ovce, which 
strongly reminds of Limburger cheese. Even inex- 
perienced persons will smell this at once. But if dex- 


trin or gum arabic is present, only an odor of dextrin 
or fluorhydrie acid wili be perceptible. The author re- 
commends conducting the reaction with little sub- 
stance, otherwise the smell will be so strong that it is 
hard to remove from the room. 


Reclaiming Mercury from Rancid Gray Salve.— When 

»ilt gray salve is heated to its melting point and 
above, the quicksilver does not separate as liquid metal, 
but in the form of a paste, apparently consisting of a 
mixture of mercury, mercuric sebate and grease. The 
liquid grease can be readily poured off from this paste, 
if it is desired to recover the mercury ina pure state 
from the latter. For this purpose the heavy deposit is 
boiled with strongly diluted 5 per cent. soda lye in ex- 
cess. Already after a few minutes the separation of 
the liquid quicksilver is accomplished. A further puri- 
fication is carried out simply by washing with water to 
remove the alkali and soap and by filtration of the 
metal previously dried with blotting paper. A slight 
loss is entailed by some of the mercury not sinking to 
the bottom in melting the salve, even if it is kept liquid 
for several hours, but these losses are offset by the 
simplicity and cheapness of the process. — Neueste 
Erfindungen und Erfahrungen. 


To Test Turpentine Oil for an Admixture of Mineral 
Oil.—C. Schreiber and F. Zetsche carry out the method 
proposed by T. Evers in the following manner : 

Fill up 1 ¢. em. of turpentine oil with 90 to 95 per 
cent. alcohol to 50¢.cm. Of this, 20 c. em. is pipetted 
into a glass cylinder with ground-in stopper, and at 
least 75 c. em. capacity, adding 20 c.cm. to a bromic 
salt solution together with 20 ¢. em. of diluted sul- 
phurie acid (1:3); next shake vigorously for half a 
minute. If no complete decolorization of the solution 
and of the bromization product sets in, the sample 
should be regarded as suspicious, and examined further. 
The tests must be conducted at 20° (C.) and in broad 
daylight. The bromine salt solution is ig by 
dissolving 15, grammes of potassium bromide (50 
grammes of potassium bromide to 1 liter); next the 
percentage of bromine is estimated by quantitative 
analysis and brought to 40 to 40°5 grammes per liter. 
Pure oils of turpentine have a bromine number lying 
above 2. Pure, resinified turpentine oils may some 
times show a bromine number below 2, but if they are 
distilled and examined again, the correct bromine 
value over 2 is obtained. —Apotheker Zeitung. 
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SELECTED FORMULZ 
Mocking Bird Food. 


Cayenne pepper er 2 ounces. 
Rape seed...... VE gee ee — 
Hemp aa s..s 
LS ere face wae ~~ 
rae . 
A ne 8 4 
ee eee _ 


Mix the solids, grinding to a coarse powder, and in 
corporate the oil. 
Food for Red Birds. — 


Sunflower seed.. 8 ounces. 


EE 

Sy tirieadp etensaen' «secs 10 : 
elt a Re 8 4 
re amie 


Mix and grind to coarse powde r. 


Egg Food for Poultry.— 
1. Oyster shells in coarse powder... 


. 2400 parts. 
Lime carbonate é ” 


Lime phosphate...... caveee nae ae 
Powdered black pepper..... ...... 500 ** 
Powdered red pepper.............. 40 * 
I I oc edccesce sence ue - * 
Chlorides, phosphates and sul- 

phates, soluble in water....... i = * 


2. Powdered red pepper... . 
Powdered allspice........ 
Powdered ginger..... 

Mix by sifting. One tablespoonful to be mixed with 
every pound of food and fed twoor three times a week. 


Roup Powder.— 


Licorice..... 2 ounces. 
BR noc kVendes: uerenndaes..k¢dene a 
Ss ctendhesecunatede ee 1 * 
J errrerr rrr Tee ere 10 grains. 


Potass. chlorate.. one then sosscse SCRE, 
The ingredients, all | in ‘fine powder, should be in 
timately mixed. 


Magic Cloth and Glove Cleaner. — 


Chesed £965 00enseenanede« 1 gallon. 
Chloroform........... pottvnnes 1 ounce. 
CPBON GIES... .ccsc soccodccccs be 


Essential oil almond........ Sbtenees -. 5 drops. 

Oil bergamot......... 1 drachm. 

Oil cloves. © cect coos CGIORE, 
Mix. To be applied with ¢ a sponge or soft cloth. 


Grease Eradicator.— 


Ammonia water...... ... 
Tincture quillaja 


20 parts. 
ales 


nA le chuck aiken. onmeaaas roger: | 
PI ce Siccstd Kadeccusen tm 
pS Eee ere ae . HO * 


Black Lacquer.—Aniline dyes do not have enough 
density for use in spirit lacquers. The following is a 
formula much used : 

Black pitch. 
Oil turpentine... 
Benzol...... ‘ 
Dissolve. 
Witch Hazel Cream. — 


OL Se ee | le 

OS WAEEF. 2... ccccccces 16 7” 
Dshiacte> 464 anaes 33 C« 
Witch hazel water.. 128 * 


eh deme threediarennee 6 
Rose extract Es 
Violet extract. ee es | es 
Macerate the quince seed | in n the hot water; add the 
glycerin and witch hazel, in which the boric acid has 
been previously dissolved ; let the mixture stand for 
two days, stirring occasionally ; strain and add the 
perfume. 
Russet Shoe Polish.— 
THE LIQUID. 
Beeswax, yellow... 
Lo eee 
Oil turpentine. ......... 
Dissolve by heat of a water bath and add-- 
Soap shavings, hard yellow...... - 1% ounces. 
Dissolve in— 
Bet Water. «5.0600 
THE 
Beeswax........ + Sees 
i rrr af eared 
Oil turpentine 
Melt on a water bath. 


Foot Powder.— 

Boric acid.... .....++- - 
OS eee eee 
DRONE. 0. cc000s oiaeccanabs oe 

Rubber Cement.-— 

Gutta percha, white............. ... 1 drachm. 
Carbon disulphide..... eer «+--+ lounce. 
Dissolve, filter and add— j 
DEEN $65 o0-0.¢80deceenge 15 grains. 

Dissolve. 

Freckle Remedy.— 
Poppy oil.. .... .. 
Lead acetate... 
Tincture benzoin... 
Tincture quillaja.. Te 
Spirit ether nit........ .. : ose J 
MNS WEN cs ccc cccscces 5 

Saponify the oil with the lead acetate ; add the rose 

water, and follow with tie tinetures, 


Freckle Lotion.— 


Chloral hydrat« 
Carbolie acid 
Tincture iodir 
Glyceri 

Mix an: dissolve 


ounces. 


pebebieawns 14 ounces. 


PASTE, 


2 drachms, 
ae 1 - 


. 60 drops. 
1 ounce. 
Apply ‘with a camel hair pencil at 


night.— \mer,sean Druggist. 
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TRADE SUGGESTIONS FROM UNITED 


STATES CONSULS. 


Swiss System of Preserving Eggs.—Consul Ridgely, 
of Geneva, transmits, under date of March 26, 1900, a 
letter from Prof. A. Badoud, which reads in substance: 

[ have recently read in a Geneva newspaper a state- 
ment to the effect that fresh eggs are being exported 
in large quantities from the United States to England. 
Unhappily, according to reports, the process of pack- 
ing and shipping which your exporters use makes it 
necessary to break the shell of the egg in order to pre- 
serve it. 

I, therefore, havejthe honor toinform you that I have 
asystem for preserving eggs which is at once simple 
and practical, and which preserves them absolutely 
fresh for an indefinite period, without making it neces - 
sary to break or otherwise disturb them. y system 
ean be applied to large quantities of eggs oe also 
solves the problem of safe and easy transportation. 
Although { am (as you may know) the cantonal teacher 
of the “art of preserving,” I do not give lessons or 1m- 
past information concerning this process, which is 
strictly secret. I stand ready to dispose of it, however, 
and I, therefore, write to you with the idea that the 
matter may interest some of your countrymen. 


Coal Strike and Ceramic 
Consul Hughes, of Coburg, 
1900, writes : 

The great Austrian coal strike has come to an end; 
but its unfavorable consequences will be severely felt 
in ceramic industries for a considerable time, the price 
of coal continuing from 30 to 50 per vent. higher than it 
was before the strike, The contracts which large con- 
cerns had made are of no use to them now, as they con- 
tained, almost without exception, a clause according 
to which they become null and void on the outbreak 
of astrike. There is hardly any chanee of manufact- 
urers recovering this loss by obtaining other materials 
at cheaper prices, as everything used in these indus- 
tries has gone up. There is every probability that the 
prices of ceramic products will be raised in the near 
future. China doll heads are already sold at 10 per 
cent. higher prices than formerly, and moulded china 
goods have advanced 20 per cent. 


Industries in BEurope.— 
oO” 


under date of April 27, 


Markets of Guatemala.—This consulate-general is in 
receipt of many letters of inquiry with reference to the 
possibility of a market here for United States goods, 
wares, and merchandise, says Consul-General J. C. 
MeNally, of Guatemala. The correspondents frequently 
intimate that a little more effort on the part of the con- 
sular representative would pave the way for the intro- 
duction of American goods into this district. A con- 
sular officer, be he ever so zealous in promoting trade 
relations between his country and the country to 
which he is accredited, can not alone create a market 
for merchandise. The trade jhere makes certain de- 
mands, which must be acquiesced in before orders are 
placed. The German, English, and French houses are 
pleased to grant these demands, and thus have a mon- 
opoly of the business. The first consideration is to 
learn the wants of the people and cater thereto. This 
is not done through the distribution of catalogues ad- 
vertising goods. Our business men must proceed on 
the same basis that they adopt at home. Experienced 
traveling men, having a speaking knowledge of the 
language and carrying a fall line of samples, must be 
sent here, fally prepared to demonstrate the superior- 
ity of their goods. It is a rare thing to see an American 
representative in Guatemala, while German, English, 
and French drumwmers are always in evidence. Foreign 
houses send wen here specially to ascertain the wants 
of the people and the class of goods desired, and then 
they manufacture to suit the trade. 

Articles of United States manufacture are undoubt- 
edly of superior quality, but necessarily commanding a 
higher price, are laid aside, preference being given to 
the cheaper article glossed over with a veneering pleas- 
ing to the eye. When one considers that the bulk of 
the purchasing pepulation of the Republic of Guate- 
wala is made up of Indians, this is not to be wondered 
at, Iam informed that an English firm is at present 
manufacturing a hoe, advantageously titled the 
**Gaatemala hoe,” which sells in this market for 13s. 
($3.25) per dozen, enormous quantities being sold. The 
American hoe, of better finish, but in no way better 
adapted for the purpose, commands $8.50 per dozen. 
Generaily speaking, an inferior article of bright and 
lurid finish will find a ready sale here. 

Guatemala imports from Germany enameled kitchen 
ware, musical instruments, umbrellas, cheap hats, 
leathers, shoe elastics, crockery, hardware and cutlery, 
paper, cheap cloths, beer, and wine. 

From England : Quantities of white goods, prints, 
threads, cashmeres, cheap haberdashery, and farming 
implements. 

From France: Perfumery, drugs, silk goods, wines, 
and liquors. 

From China: Silks, rice, cinnamon, and tea. 

From Chile: Wines, flour, and beer. 

Spain has recently obtained recognition by shipping a 
cheap grade of blanket, underwear ° volvers, cigarette 
paper, and wine. 

The United States rules the 
groceries. 

Shipping is an important 
tion of goods into Guatemala 
month for goods sent from 
of Panama to arrive in this ¢ 
this route is $22 per ton 
carried from Europe via 
cost of 22s. ($5.34) per 
shipped from Europe ! 
about seventy-five da: 

Short credits are so 
trade with South 
Our houses usus! 
order. Theresa 


’ 


arket in flour and 


etor in the introduc- 
t requires about one 
York via the Isthmus 
The freight rate via 
2,000 pounds. Cargo is 
ie Straits of Magellan ata 
of 2,240 pounds. Goods 
e latter route reach here in 


obstacle to the extension of 

ud Central American republics. 
yrequire cash payment with the 
ms which give thirty or sixty days ; 
but even this « ession is of little service, as the time 
of payment o expires before the goods arrive. 
European hoses give six months from the date of the 
invoice, and are not unduly excited if the account is a 
little overdne. 

The subject of packingseems to be worn threadbare ; 
this is @ ¢ of the principal drawbacks to our trade. 
With fo jgn business houses, packing is a fine art. 
Seldom go®ean article come broken or damaged, and, 
if this should happen and demand be made for a re- 
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bate, the firm would grant it immediately, making 
apology for the accident. United States houses, in 
almost every instance, refuse to replace or give a rebate 
on damaged articles, although they may have sent 
goods (paid before shipment) most insecurely packed. 
Foreign firms, particularly Germans, have a power of 
imitation that helps to increase their business with 
these countries. They acquire the knowledge of the 
habits and tastes of the people and of the prices they 
usually pay for certain articles of home manufacture, 
such as wearing apparel, etc.; they then make the same 
article, underselling the natives themselves. To illus- 
trate: The Indians make a certain article called the 
mountaip coat. They spin and weave the raw cotton 
and wool in the crudest possible way, yet the garment 
is woven so closely that it is practically water proof. 
The Germans imitate this article so hea that the 
Indians themselves cannot tell the difference ; and to 
cap the climax, give them to the Indians to sell. 

ft our manufacturers will make up their minds to 
meet the conditions that are to-day influencing and 
controlling trade in Guatemala, as well as throughout 
all Central and South Awmerica, we will win the 
markets. 


Tariff Concessions in Guatemala.—Consu|-General 
MeNally transmits from Guatemala, May 19, 1900, copy 
of a decree of May 15, which reads as follows : 

In the custom houses and frontier stations, only 70 
per cent. of the total import duties and extras will be 
charged on merchandise imported into the republic 
from the 1st of July until the 3ist of December of this 
year, the 30 per cent. reduction being for the benefit of 
the importer. 


Mining and Smelting Industries of Spain.—Consular 
Agent Harris sends from Eibenstock, May 1, 1900, the 
following clipping from the Allgemeine Zeitung, of 
Munich, in regard to the mining and smelting indus- 
tries of Spain : 

It has been known for a long time that Spain is rich 
in mineral ore. Want of enterprise and capital have 
hindered the development of these hidden treasures ; 
but there are signs which indicate that this stagnation 
will be thrown off. Spain exports each year a great 
deal of iron ore. In 1876, the kingdom exported 359 
tons of copper ; in 1890, it had increased to 46,000 tons; 
and in 1899 to 1,000,000 tons. From 1890 to 1899, Spain’s 
exports of lead increased from 140,000 tons to 172,113 
tons. During this time, the exports of ores of every 
description increased tenfold. Bilbao is the seat of the 
Spanish iron and smelting works. 

Ores are also found in Seville, Cordoba, Almeria, 
Murcia, and throughout the Pyrenees. Vast fields of 
coal, together with unused water power, abound in 
Asturia, North Castile, and Andalusia. In 1899, Spain 
exported 8,073 tons of coal. 

he total value of the products of the Spanish iron 
and smelting works for 1898 amounted to $61,567,000, 
and increase of $10,036,000 over 1897. 


Mining Industry in Siberia —The fact that the Czar 
has ordered the suspension of the import daty on coal 
for use on the railways of Russia until nee end 1, 
1900, has a special significance for the United States in 
view of the scarcity of coal, which now seems world 
wide except in our country. It arouses, furthermore, 
an interest in the Siberian coal mining industry, 
hitherto not sufficiently regarded, savs R. T. Greener, 
commercial agent at Viadivostock. While some 
American coal has already been shipped to Jupan and 
China, none has as yet come this way, and probably 
will not, owing to the greater demands nearer home. 

Mining of all kinds in Siberia has hitherto been beset 
with so many difficulties as to discourage operators, 
native or foreign. The concession to an American—D. 
M. Clarkson—to mine for gold or coal on his own ac- 
count, without the usual adjunct of a Russian partner, 
seems to point to a more liberal policy. Still, there 
are restrictions. Mr. Clarkson and Mr. Emery, the 
latter the pioneer Awerican merchant of Siberia—who 
has also been granted special privilege by imperial 
rescript—cannot enter into combination with any ex- 
isting company nor operate any but new claims, and 
even then work must be done under disadvantages 
which would be hardly tolerable to ordinary American 
prospectors. For example, one must have special per- 
mits from locai authorities for felling trees and con- 
structing roads, and there are certain rules to be fol- 
lowed when minerals other than those specified in the 
grant—as copper, iron, etc.—are found. 

The mineral wealth of this region bas been for years 
practically untouched. Chinese have worked the 
auriferous sand on a small scale, and even now they 
are thrashing over the old material with minimum 
success. The cowplaint has been that there was no 
capital to develep the wineral deposits ; yet, within 
four years, Belgian, English, French, and American 
experts have visited Siberia, examined the various dis- 
tricts, and advised the formation of companies for the 
exploitation of mines ; but prudent foreign companies 
withheld the capital, mainly because of the govern- 
mental restrictions. 

Good specimens of coal, anthracite and bituminous, 
are shown. There are excellent auriferous exbibits, 
and much small capital has been exhausted in simply 
discovering that there is mineral wealth. There is one 
coal mine at Nadishinsk, about 50 kilometers (31 miles) 
from Vliadivostock, and only 20 kilometers (12°4 miles) 
from the Ussuri Railroad. The extent of this coal bed 
is 16 square kilometers (6°1 square miles), and it is 
semi-anthracite, excellent quality, smokeless. It has 
attracted the attention of the naval bureau as avail- 
able for battleships, and also for the naval works and 
factories here. When a French company tried to buy 
this mine and offered 750,000 franes ($144,750), 150,000 
francs ($28,950) deposit was required. The French com- 
pauy retired. Recently, it is said, a half interest in 
this mine was sold for $60,000, and it is now being 
managed on strictly business principles. the original 
owner being allowed $4,000 per year to superintend the 
work. 

There is another coal mine 24 versts (16 miles) from 
Viadivostock and 4 versts (2°6 miles) from the rail- 
road, with a coal bed «of 20 square kilometers (7°7 
square miles), This coal is said to be suitable for 
steamships, and in some respeets superior to Japanese 
coal, The French company referred to tried to buy 
this mine also, but no agreement could be reached. 
The Frenchmen said the wore auxious they were to 
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close the deal, the higher rose the price. A number 
of other coal mines have been recently discovered. 
Even before the present famine, coal was expensive in 
Viadivostock, and it is now worth from $6 to $10 a 
ton. The market is good, on account of the number 
of steamers entering aud departing. Coal is also 
used for heating purposes, as wood is growing scarcer 
every year. A Russian company owns the best pay- 
ing mine at St. Olga’s Buy, about 180 kilometers (112 
wiles) from Viadivostock. Messrs. Clarkson & Com- 
pany own two good coal mines, which have been de- 
veloped at much expense. 

Several iron mines have been reported within two 
years. There is also said to be good iron at St. Olga, 
as well as lead and silver. Lead and zine are fre- 
quently found. Copper is also plentiful in large, 
separate pieces and broken veins, but no serious at- 
tempts at surveys have been made. 

An American mining engineer who has spent two 
years in Siberia, is impressed with the mineral re- 
sources of all Eastern Siberia, from Lake Baikal to the . 
new diggings opposite Cape Nome, and also in Man- 
elruria, 

The quartz gold mines on Askold Island, near 
Viadivostock, are owned by a Russian firm, and have 
been worked for two years with gratifying results. 
In 1897, the gold was first discovered ; in 1898-99 pros- 
pecting was begun; in the spring and summer of 1899 
500 tons were extracted with poor machinery, the esti- 
mated value being $25,000. Some thirty-odd tunnels 
have been prepared, and the managers hope to obtain 
this vear 3,000 tons of valuable quartz, worth, perhaps, 
$150,000, and about 9,000 tons of quartzite. They an- 
ticipate from the prospecting of 1900 some $50,000 to 
$75,000 clear profit. The gentlemen in charge of this 
mine are old residents, naturalized subjects, and cau- 
tious business men. 

tither the announcement of the concessions to 
Messrs. Emery & Clarkson, or the stories emanating 
from travelers in Siberia, have caused wany inquiries 
to be sent to this agency, as to the chances for min- 
ing in this locality. These inquiries come from Cape 
Nome, the Klondike, and the Pacific coast generally, 
and ip most cases could be answered only at St. Peters- 
burg. It is true the Imperial government invites all 
foreign capital to enter its territory for minivg or 
manufacturing purposes ; but restrictions are severe. 
With regard to gold mining privileges, the applicant 
must take petition in person here, or he may go to 
St. Petersburg if more convenient. In the latter case, 
the Imperial anthorities would refer the matter to the 
governor-general here before deciding the case, In no 
instance would such a permit be hastily granted, and 
an applicant without references as to character and 
ability to carry out his plans would, undoubtedly, be 
rejected. To land on the soil of the Maritime Province 
and proceed on one’s own account might subject the 
prospector to murder or robbery on the part of wan- 
dering convicts or hostile natives. The government 
also exercises strict espionage in matters of passports, 
permits, ete., and there is a bigh tax on melting and 
conveyance from the mine to the government office. 

The following paragraph bas appeared in American 
newspapers : 

“From Port Arthur this summer [1899] several 
Americans have gone into Manchuria to prospect for 
gold, and, as the Russian government advances money 
to bona fine miners and buys the entire outfit of the 
gold mines, there is some degree of stability in the 
venture.” 

Nothing could be more misleading than such state- 
wents. The Russian government ‘does not yet profess 
to own Manchuria. It advances no money to miners 
or manufacturers of any kind, except to those coming 
within the scope of its administrative policy. It does 
assist immigrants after they have arrived, but does not 
pay theirjway. It buys the output of all mines, on’ broad 
grounds of governmental policy, as it controls mining 
business of whatever character. But this fact would 
afford little ‘‘stability ” to the venture of any Aweri 
can who came to Manchuria or the Maritime Province 
to engage in mining without a special permit, or a 
Russian partner, or a good supply of capital and 
abundant machinery. 

In this connection it should be honestly said, with- 
out any disparagement to the future of Siberia, that it 
is no special place for Americans. Those who came 
here twenty-five to thirty years ago did well, but all 
had either Russian partners or married Russians and 
identified themselves with the country. Of those who 
have come within a decade, only one is an independent 
business man, and his success came from a Russian 
partnership. The others are in subordinate positions, 
earning salaries about on a par with what they would 
earn in the United States. Siberia is no more ‘“‘a field 
for Americans” than it is for Germans, Danes, or 
Swedes; indeed, not so much. Most of the young 
foreigners have a speaking knowledge of one or more 
languages besides their own. The best chance for 
Americans here is in the line of mechanical work. A 
well-equipped machine shop, with competent Ameri- 
can articans and specialists in certain industries, would 
do well in Siberia; but no American without capital 
or special skill in his own trade has any business here. 
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No. 757. June 16, ‘ 
Japan.-*Coal Strike and Ceramic Industries in Europe 
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The Reports marked with an asterisk (*) will be published in the Scrmr- 
Tiric AMERICAN SuPPLEMENT. Interested 5 can obtain other 
Reports by application to Bureau of Foreign Commerce, Department of 
State, Washington, D, C., and we suggest immediate application before the 
supply is exhausted, 
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THE PALACES OF FINE ARTS OF THE 


EXPOSITION OF 1900. 


THE Great Palace of Fine Arts, which faces the 
Small Palace upon the new avenue leading to the 
Alexander III. bridge, consists of three distinct parts 
that give the whole the form of a double T. The 
principal part of this structure skirts the new avenue, 
and has the general form of an immense rectangle, 
the two extremities of which are curved toward the 
exterior, with a radius of 220°6 feet, and which, in the 
center, bas a fore-part 210 feet in width and of 23 feet 
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field to the view of the visitor going in by way of the 
main entrance, there is annexed to this principal hall 
a secondary one 190 feet in width by 124°6 in depth. 
This arrangement gives the hall the general form of a 
simple TT and produces a very happy effect. 

At the junction of the two naves, an immense dome 
216°5 feet in diameter breaks the monotony of the great 
lines and contributes toward giving the whole a most 
imposing effect. 

Around this hall, all along the facades, runs a con- 
tinuous closed gallery 39 feet in width, containing the 
various exhibits. 
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THE GREAT PALACE OF FINE 


projection. Its total length is 761 feet and its width 
301 °75. 

The second part is that which skirts the Avenue 
d’Antin. This forms a rectangle 492 feet in length 
by 157°5 in width, having in its center a fore-part pro- 
jecting 13 feet. 

The intermediate structure connecting these two 
parts has a length of 341 feet and a mean width of 
196°8. 

The main building upon the new avenue covers an 
area of about 247,250 square feet. It comprises an im- 
mense hall, which has a glazed roof and recalls that of 
the old Palace of Industry. This hall is 675°6 feet in 
Jength by 183°6 in width ; but, in order to give a wider 











ARTS—CENTEN NIAL OF FRENCH 


AVENUE 


EXHIBITION 
DANTIN. 


The facade which skirts the new avenue includes a 
central motive formed of a fore-part of 23 feet projec- 
tion upon the wings and composed of a monumental 
portico inclosed between two masonry pylons 47°5 feet 
in width by 55°75 in depth, in which are constructed 
the main stairways that establish a communication be- 
tween the basement, the ground floor and the first 
story. The portico consists of six Ionic columns 39 feet 
in height arranged in pairs, so as to form three open- 
ings, and separated from the wall behind by a gallery 
114°8 feet in width by 23 in depth. 

On each side of the central motive there are two long 
colonnades, each comprising 14 isolated columns 27°8 
feet in height, along with two embedded half-columns, 
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forming fifteen bays. These columas are spaced 13 feet 
from the wall of the exhibition halls, and thus form 
upon the facade a gallery 203 feet in length. The 
fagade is completed by four corner motives, each of 
which is formed of a fan-shaped mass of masonry of 
quite complicated design, in which is arranged a termi- 
nal salon of hexagonal form. In the interior of the 
palace, between the maim entrance portico and the ex- 
treme corner saloons, there are two long superposed ex- 
hibition galleries 203 feet in length by 39 in width. That 
of the ground floor is lighted by windows formed in the 
wall that separates it from the hall and by bays that 














SCULPTURE IN THE HALL ON 


open under the colonnade. That of the first story ob- 
tains light through its ceiling, from the glazed roof that 
extends from one end of the hall to the other. Above 
the central portico the various galleries of the first 
story communicate with one another through an open 
gallery 131 feet in length by 26 in width. 

The lateral facades present a much simpler arrange- 
ment than the principal one. They also have a base- 
ment, a ground floor lighted by bays formed in the 
walls, and a first story lighted through the ceiling ; but 
in the center there is an entrance 18°4 feet in width to 
permit carriages to enter the large hall for the various 
exigences of the service. This passage necessarily cuts 
in two the gallery of the ground floor, which is thus 
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reduced to two saloons 75°4 feet in length by 39°4 in 
width, from which a descent can be made through two 
stairways of 19 steps each on each side. 

On the exterior, the carriage entrance is provided 
with a decoration formed of two columns supporting a 
pediment. 

Upon the posterior facade, as upon the front one, 
there are two exhibition galleries 203 feet in length by 
39 in width, lighted in the same way as those of the 
front. 

The intermediate structure, the principal object of 
which is to connect the two palaces, one constructed 
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the floor of the exhibition galleries and on a level with 
the floor of the large hall. A descent is made from one 
level to the other by two flights of 13 stairs situated on 
each side. On the two sides of the gallery, between 
these two flights of stairs, there is a 52°5 by 19°5-foot 
ramp to permit horses to descend from the level of the 
central hall to the stables in the basement. 

Upon Avenue d’Antin, the whole terminates in a 
structure that forms a sort of independent palace, the 
center of which is oceupied by a vast elliptic hall of 
146 by 137°75 feet, on each side of which there are two 
wings used as exhibition halls. This hall is divided 
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allows nothing but the glazing to be seen. On each 
side of the elliptic hall the wings of this palace com- 
prise, along the facades, two exhibition galleries 119 
feet in length by 32 feet in width, on the ground floor 
as well as on the first story. The ground floor exhibi- 
tion hall on Avenue d’Antin is lighted by bays formed 
in the fagade. In order to light the opposite gallery of 
the ground floor, it became necessary to set into the 
ceiling a large number of paries of glass, and, between 
the two galleries, to reserve a rectangular secondary 
hall, of which the flooring of the ground floor is 
formed simply of a gallery, which projects ten feet an: 











THE SMALL PALACE OF FINE ARTS—THE PORCH UPON 


upon the new avenue and the other upon Avenue 
d’Antin, presents but one peculiarity worthy of notice. 
We have seen that there has been taken from the cen- 
ter of it a surface of 190 feet in length by 124°6 in width 
in order to form the annex nave of the interior hall. 
This nave is surrounded by three galleries, two that 
run along the secondary facade, and one that is trans- 
verse. These galleries are designed for exhibition 
halls. At the extremity of two of the galleries, in the 
exterior angles that they form with the palace of 
Avenue d’Antin, a spiral stairway puts the different 
stories in communication. These two galleries are con- 
nected by a transverse gallery 65 feet in width and 190 
in length, the central part of which is 6°5 feet below 





into two parts. The central part is on a level with the 
floor of the hall designed for horse races. Around this 
central part runs a circular gallery about six feet 
higher, which is separated therefrom by eight massive 
pillars of 10°75 by 6 feet section. 

This arrangement has necessitated the construction 
of six stairways in order to make up for the difference 
of level. 

On the first story of the elliptic hall a gallery like 
that of the ground floor is covered by a semicircular 
voussure, which is penetrated by secondary voussures 
corresponding to the free spaces between the pillars 
and converging at the center. The pillars support a 
vault that conceals the ironwork of the dome and 
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AVENUE NICOLAS II. 


which is reached by means of two stairways placed in 
the center of the hall. 

At the extremity of the exhibition galleries there are 
two exhibition saloons, lighted by bays formed in the 
facade. The space comprised between these two 
saloons is set apart for the residence of the keeper of 
the palace, upon the south face, and for the various 
administrative services on the north face. 

On the first story, the arrangement of the exhibition 
saloons is the same, save that the apartments of the 
ground floor are replaced by an octagonal saloon of 
56°5 feet inscribed diameter. All these saloons of the 
first story, inclusive of the intermediate hall, are 
\ighted by glass set in huge frames, 
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The two secondary halls on each side of the elliptic 
one, and upon the same axis, serve as a case for two 
straight stairways of honor that permit of ascending 
from the ground floor to the first story. 

The fagade upon Avenue d’Antin comprises in its 
center a fore-part 95 feet in width and of 13 feet projec- 
tion, in which is situated the main entrance, at the top 
of a flight of fifteen stairs. In the masses of masonry 
on each side of the main entrance are arranged two 
staircases of 10 x 1644 feet. On each side of this fore- 
part, two colonnades, formed of six greups of columns 
arranged in pairs, connect the central fore-part with 
two corner motives composed of a solid panel orna- 
mented simply with four pilasters. The simplicity of 
this decoration brings the colonnade into much bolder 
relief. Upon the lateral fagades these two corner mo- 
tives are reproduced and separated from each other by 
a fore-part 78°75 feet in width and of 13 feet projection 
with three bays, each inclosed between two columns. 

THe SMALL PALACE. — The Small Palace, more 
familiarly known as the “Girault Palace,” from the 
nawe of its architect, has the form of a trapezium, of 
which the bases are the monumental fagade upon 


PLAN 


Avenue Nicolas IL, opposite the Great Palace, and the 
posterior fagade turned toward the garden of the 
‘uileries, the sides looking respectively toward the 
Cours-la-Reine and the Avenue des Champs-Elysées. 
In the center of the edifice there is a large garden, 
commanded by a semicircular peristyle. The principal 
facade is of a beautiful, imposing aspect. As a central 
motive, between two galleries of lonie order, there is 
an arched poreh of 148 feet opening surmounted a 
spherical dome crowned by a slender lantern. The 
door of honor is reached through a flight of twenty 
steps, equal in height to the basement upon which the 
edifice rests. Upon each side, between the columns, 
symmetrical bays give a powerful light. At each cor- 
ner are pavilions surmounted by a quadrangular 
dome. The pediments, imposts and entablatures are 
so composed that the decoration may perform its role 
therein without breaking the unity of the order, which 
preserves its elegance and its charm. 
The small palace, like the large one, owes the essen- 
tial forms of its elevation to the use of stone. The 
sculptural part is important, and conceived with true 
architectural feeling. The large motive of the entrance 
porch, in which horses paw and snort, is by Injalbert. 
The groups of the Seine and the Seasons are by Con- 
vers and Ferrary. The crowning of the bays of the 
two extremities of the principal facade is due to Pey- 
not, ,The bass reliefs are by Hugues. The clock of the 
»»sterior fagade is ornamented with large figures of 
Jay, Night and the three Fates by Hector Lemaire. 
After the Exposition is over, the city of Paris will 
take possession of this structure in order to install its 
museum therein.—For our engravings we are indebted 
to L’ Illustration. 


DRAWING ENTASIS OF COLUMN. 


THE following are some of the results arrived at by 
Mr. Penrose respecting the entasis of Greek columns as 
exemplified in the buildings on the Acropolis at 
Athens: 

1. The amount of entasis seems to be no more than 
is required to correct the effects of the optical illusion. 
2. The profile of column is never perpendicular at the 
base, but the curve begins at the stylobate, and is kept 
subordinate to the diminution. 3. The amount of 
entasis depended in some measure on the height of 
the column, and is found relatively less in smaller than 
in larger colamns. In the sbrine of Niké Apteros— 
where the columns are only 12 feet high—no entasis 
whatever has been detected. 4. In large columns, dif- 
ferent in size, though of the same proportions, the 
amount of entasis has not been found to vary in quite 
the same ratio. 5. In every instance—Doric and lonic 
—where an entasis has been found, the swelling is 
almost identical with the curve of a hyperbola whose 
‘principal axis” is small, compared with the other 
lines employed. In the Parthenon the axes of the 
curve are horizontal and vertical, but in some other ex- 
amples they are slightly inclined. The fact of the 
‘principal axis” being the horizontal one gives a 
quicker curve to the entasis in the lower part of the 
column than in the upper. The curve of the hyperbola 
is more complex and refined than that of the other 
conic{sections—the parabola, the ellipsis, or the circle— 
and it is not known how the Greeks set it out ; it is not 
considered likely, however, that the Greek builders 
knew how to determine the “elements” of any hyper- 
bola passing through certain points, and although the 
curve they produced bears a wonderful agreement with 
that of an hyperbola, it i* probable the coincidence was 
incidental. 

A simple and satisfactory method of drawing the 
entasis for modern work is shown in the diagram (Fig 
1): a dis axis of column, ab half the upper, and d ec 
half the lower diameter. From point 6 wark off half 
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the lower diameter on the axis at m, and continue the 
line 6 m until it intersects the horizontal line at e. 
Divide the remainder of the axis, from m to d, into any 
number of parts, the more the better, but not neces- 
sarily equal ; draw lines from e through the divisions 
«2 22, and from these points mark off half the lower 
diameter on the lines at 1 23; these will be the points 
through which the curve of the entasis is to be drawn. 
It is sometimes considered desirable to make the con- 
tour of the column vertical for one-third of the height 
from the base, the upper two-thirds being treated as 
just explained. 

Fig. 2 shows how the curve can be described full size 
by means of atrammel. The movable limb e 6 (corres- 
ponding to line eb, Fig. 1) has a stud at m which slides 
in a vertical groove of the frame e n m, while a slot in 
the lower part of the limb slides on a fixed stud at e. 
By moving the limb down the vertical groove mn. a 
pencil at 6 will mark the curve of the entasis through 
points 1 2 3. 

Fig. 3 shows another method; draw a vertical line 
from necking at point 6 until it cuts the plan at s, di- 
vide the curve sc into a number of equal parts, and 
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the height of column into the same nuwber of equal 
parts; from the divisions s c on the plan draw vertical 
lines to the corresponding divisions on the elevation, 
and the points of intersection 1 2 3 give the entasis. 

If the divisions s ¢ are made equal on the axis, as at 
d a, Fig. 4, a slightly fuller entasis in the upper part of 
the column will be obtained.—John A. Marshall, in The 
Builders’ Journal. 


EGG CANNING INDUSTRY. 

WHEN the warm days of spring and sumwer come, 
the hens all over the country compete with each other 
in laying eggs, and the receipts multiply so rapidly 
that the markets would be completely overwhelmed ina 
every city if it were not for the cold-storage houses, 
which absorb a large proportion of the surplus, says 
The New York Times. Beginning early in April, the 
receipts of eggs in New York average between 4,000,000 
and 5,000,000 a day right through the spring and sum- 
mer, and prices naturally drop rapidly. The con- 
sumptive demand of the city averages only something 
like 3,000,000 eggs per day, and the query is, What be- 
comes of the other million or two ? 

If one should visit any of the huge storage ware- 
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houses in hot weather he would soon ascertain, for 
now is the season when speculators are purchasing 
eggs by the hundreds of thousands for future use. 
Next winter, when the hens go on strike because of 
cold weather and refuse to lay more than a few eggs a 
week, prices will go up rapidly and the consumers will 
have to pay something like 30 and 40 cents a dozen. 
It is when prices have reached these outside figures 
that the sterage-house speculators expect to unload 
their stocks and sell them at a material advance. 

The average consumer of fresh eggs may consider 
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this an imposition, and wonder if he is going to have 
served up for his next Christmas dinner the eggs that 
are laid here in May and June. This is not exactly 
what he may expect, but in a more indirect way he 
will eat some of these summer eggs next winter, and 
he will be perfectly satisfied that they are all right. 
The eggs will not be served to him as fresh country 
eggs, fried, poached, or boiled, as he orders, but they 
will be deftly mixed with his cake, confectionery, and 
other fancy bakers’ stuff so that he will never know 
the difference. 

When the cold-storage houses begin to stock up with 
the eggs in summer, they have to buy in sueh enormous 
quantities that there is naturally a great loss in crack- 
ed and broken eggs. In handling several million eggs 
a day, no awount of care could prevent breakage. In- 
deed, thousands of them are broken in transit to the 
city, and others are cracked in moving from the rail- 
road cars to the stores. If these cracked and broken 
eges were all thrown away, the annual loss would 
easily mount up into the millions. To offset these 
losses, the storage houses have invented all sorts of 
ways to utilize the broken eggs. The most successful 
so far is to can the broken eggs and sell them to bakers 
and confectioners. 

Canned eggs keep just as well and fully as long as 
canned meat, fruit, or vegetables. When put in cans 
that are rendered absolutely air-tight, these is no 
chance of their decaying. It is the air which enters 
through the shell of an egg that causes its meat to de- 
eay. This is proved by the many methods of preserv- 
ing eggs. Fresh eggs coated thoroughly with paraffine 
and then stored away in limed water will keep for 
months in a comparatively fresh condition, and their 
keeping powers will be in proportion to the success in 
excluding the air. Of course, a certain amount of air 
will reach the eggs even in this condition, and gradu- 
ally they will show a decaying tendency, although 
eggs have been preserved for six months and a year. 

Before the eggs are canned, however, they are separ- 
ated, and the whites and yolks are put up in differ- 
ent cans. When the baker or confectioner wants to 
make white frothing for his cake he opens a can of the 
whites of eggs, or if he wishes to make custard for his 
pie or puddings he takes the canned yolks. Thus there 
is no waste, and time and labor are saved also. 

In the middle of winter, when eggs are soaring away 
up in price, these canned eggs make it possible for the 
baker and confectioner to serve us with cakes, pies, 
candies, and creams at the same price charged in sum- 
mer. Thus the storage warehouses which have canned 
the eggs for us save the consumers considerable in the 
winter, and also lighten the labors of the bakers and 
eonfectioners. There is nothing disagreeable or un- 
palatable about these canned eggs. They are fresh and 
sweet when canned, and they do not deteriorate in the 
least unless the cans happen to be imperfect, in which 
case they spoil the same as canned fruit or vegetables. 

In hot countries canned eggs are used quite ex- 
tensively, and the storage houses can considerable 
quantities for export. In some years the cheap eggs 
in the height of the laying season are actually broken 
for canning. In hot countries the canned eggs will 
keep a long time, especially if stored away in cool 
places, and the people can use them as needed. In 
many tropical countries fresh eggs are difficult to se- 
cure, and the natives often prefer the canned northern 
eggs to the so-called fresh eggs sold in the markets. 
The Americans are the only people so far who have en- 
tered into this egg-canning industry, and American 
canned eggs in the South American countries and the 
West Indies have no competition from similar goods 
from Germany, England, or France. 

But sometimes the decayed and cloudy eggs are 
eanned. In fact, all that come to the market are 
handed over to the canners if they cannot be sold as 
fresh eggs. These rotten and cloudy eggs, however, 
are never put on the general market, nor is there any 
chance of their being sent to bakers by mistake. They 
are canned for the leather trade, and not for the con- 
sumptive market. In tanning leather, and especially 
in putting on the fine gloss of expensive leather, eggs 
have long been recognized as indispensable articles. 
But good eggs are too expensive for the work, and 
tanners do not like to accumulate rotten eggs owing to 
their odor. 

The eggs that reach the market in a cloudy or decay- 
ing condition are not so far decayed as to have a very 
disagreeable odor. If canned immediately, they be- 
come no worse. When the tanners open a can of such 
eggs the odor may bea little offensive, but not so over- 
powering as might be the case if a few dozen eggs were 
stored away for use in hot weather. A can of eggs is 
opened only when needed and the contents immedi- 
ately used. Thus the cloudy and decaying eggs find a 
market at prices that pay the canners and save the 
tanners’ money. 

The vast quantities of egg shells obtained from these 
canneries are also sold for various purposes. They are 
both utilized for making commercial fertilizers and for 
manufacturing some of the numerous hen foods that 
are now put on the market. In order to make the 
hens lay more eggs in winter it is necessary to feed 
them with lime-forming food, such as green bone, clam 
and oyster shells. The egg shells are even better than 
any of these, for they contain the exact substances that 
the hens require in their systems to facilitate the work 
of Nature in producing eggs. So hen food that contains 
a fair amount of ground or powdered egg shells is ex- 
cellent for stimulating the birds to greater energies in 
winter. 


A HIGH TEMPERATURE THERMOMETER, 


Ir is often convenient to have a thermometer which 
should give accurate readings from say zero up to 
about 500 C., and the ordinary mercury thermometer 
cannot be used atthe higher temperatures. We see 
described in L'Industrie Electrique a mereury ther- 
mometer which can be used for these temperatures, de- 
signed by Mr. Steinle. Its operation is based on the 
expansion of mercury with a rise of temperature. It 
consists of a sinall cylindrical receiver of steel, which is 
closed at one end. At this end a capillary tube of 
steel, the internal diameter of which is 44 mm., is con- 
nected. This thin tube of steel can be made of any 
length up to 50 yards, so that the indications of the 
instrument can be seen at a considerable distance from 
the place at which the temperature is required to be 
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known. The capillary tube of steel is connected to 
another small tube which is wound in the form of a 
spiral. The whole of these tubes and the cavity are 
completely filled with mereury. The heating of the 
small eylindrical receiver then causes the spiral to 
dilate and tountwist. One end of the spiral being held 
and the other fixed to asuitable gearing, the indication 
of the temperature can be given on a dial which can be 
seen for a considerable distance. We have seen a some- 
what similar principle used with an apparatusin which 
the pressure of the expanding liqaid is indicated on an 
ordinary pressure gage. 





PRE-CAMBRIAN SEDIMENTS IN THE 
ADIRON DACKS.* 
By JAMES F. KEMP. 


STRATIGRAPHICAL geology had its rise in those old 
mining regions of Germany, the Hartz, the Eragebirge 
and Thuringia; and speaking as the author does in a 
lecture room of the oldest American schoo! of mines, it 
gives me especial pleasure to note this connection and 
render to the ancient art of mining her just due. There 
is no doubt in my mind that the keen observation of 
miners had convinced them that there was some regu- 
lar succession in the rocks long before this principle 
found accurate, scientific expression in printed form, 
but as far as we know, it was first formally stated by 
Johannes Gotlob Lehmann, a Prussian mining official, 
in connection with some profiles or cross-sections of the 
Hartz and the Erzgebirge which he prepared about the 
middle of the last century. Lehmann had observed 
that flat and undisturbed beds rested upon earlier, 
tilted strata and upon erystalline rocks, both of which 
latter he assumed as his original base, but with whose 
relations he did not concern himself. A few years 
later, in Thuringia, George Christian Fuchsel dealt in 
a tectonic way with the coal measures, the Permian and 
the later systems, but it was not until the close of the 
eighteenth century that William Smith made known 
the use of type fossils in English geology, nor was it 
until 1808 that Cuvier and Brongniart, working upon 
the extremely regular deposits of the Paris Basin, es- 
tablished for France, if not for the world, the use of 
fossils on a large scale. They brought out a definite 
system, which anticipated by a few years the issue of 
William Smith’s famous geological map of England. 

From this time forward the study of the stratigraphy 
of the fossiliferous rock has progressed rapidly, until 
so much has now been accomplished that, even in re- 
gions of very violent change, the problems of the 
Paleozoic may be considered to be in a high degree 
solved, and the range of work upon its series and 
stages has become chiefly faunal and biological. The 
course of geological investigation has tended ever 
downward to lower and lower horizons, and it may be 
said that in recent years the chief problems of strati- 
graphical interest have involved that tempting, yet 
elusive, series of sediments which lies below the limits 
of well preserved and recognizable fossils. These re- 
mains of organisms, which are so abundant and useful 
in the Paleozoic, disappear in the most remarkable 
manner as we go below the Cambrian, and yet there 
are few geologists who do not confidently believe that 
in some corner of the world, not yet fully explored, 
they will be found in satisfactory abundance. Traces 
of the life are already known. Walcott in the West, 
Matthew in the Maritime Provinces, and Barrois in 
Brittany have met with encouragement, but the great 
discoveries remain for the future, because, as yet, the 
evidence is eager and amounts to little more than a 
stimulus for further work. Despite the lack of organic 
remains, however, the elucidation of the genetic and 
structural problems supplied by these ancient sedi- 
ments is of the highest scientific interest and import- 
ance, because it carries us ever farther and farther 
back toward the primeval conditions on our planet. 
Year by year the circle of the recognized Algonkian 
closes in on the admissible Archean, and year by year 
the ancient gneissic areas yield up the secrets of their 
pedigrees. 

A vast amount of work toward solving the problems 
of the pre-Cambrian rocks has been done by Peach and 
Horn in Scotland, by Irving and VanHise in the Lake 
Superior region, by Pumpelly, Dale and others in the 
Green Mountains, by Nason and Wolff in New Jersey 
and by Adams in Quebec and Ontario, The Adiron- 
dacks comprise the chief areaof pre-Cambrian rocks in 
the State of New York, and wuch the same problems 
are presented here as those which confront the student 
of the Ontario-Quebee region. In outline the Adiron- 
dack area is somewhat like a circle which has been 
flattened on the east along Lake Champlain and pulled 
out to a cusp on the west toward the Thousand Islands, 
It covers about 12,500 square miles, and its diameter is 
nearly 125 miles. The surface consists almost entirely 
of crystalline rocks, and in them metamorphosed repre- 
sentatives of both sedimentary and igneous rocks are 
present. All but the small trap dikes have suffered 
severely from dynamic processes, sometimes to an ex- 
traordinary degree, and there are instances where the 
sediments are hardly, if at all, to be recognized as such. 

Sufficiently numerous examples, however, remain 
which can with certainty be referred to their original 
sediments, and great probability ean be established for 
others. While deeply buried, the sediments have been 
invaded by an enormous mass of Plutonie eruptives of 
whose nature and succession we now have much evi- 
dence. So extensive has been this igneous invasion on 
the east that the sedimentaries have been broken up 
into small and often isolated areas whose relations are 
difficult to decipher. On the west, as shown by C. H. 
Smyth, Jr., the sedimentary rocks are more extensive, 
although everywhere pierced by eruptives. After the 
intrusions, dynamic metamorphism of a pronounced 
type crushed, sheared, and mixed up the rocks; up- 
heaval and faulting disguised the relations, and erosion 
removed or obscured the evidence, so that a very com- 
plex problem is now afforded. 

In eastern Adirondacks, however, it does not appear 
that close folding has taken place to any large extent, 
ifatall. On the contrary, despite the dynamic meta- 
morphism, the decipherable dips in sediments and the 
contacts between the limestones and the neighboring 
gneisses are quite flat, and low folds, if any, seem to 








* Abstract of vice-presidential address before Section E (Geology and 
Geography) of the American Association for the Advancement of Science, 
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be the rule. Nevertheless, crushing and granulation 
are very widespread, and have often produced mash- 
ing in the rocks of all sorts, except the later trap 
dikes. The mashing cannot be due to the larger in- 
trusions, because these exhibit it as much as these sedi- 
ments, and it must, therefore, have followed their en- 
trance. It preceded the Potsdam and it must have 
taken place under a heavy load, else there would have 
been more severe folding. From this brief general 
statement it will be seen that the problems possess 
their own individual characters and, in a measure, 
seem to differ from those of other regions, unless it be 
Quebee and Ontario. 

The earlier workers in the Adirondack region did not 
make any serious contributions to the stratigraphy of 
the pre-Cambrian rocks. Detailed field work has been 
required, and this has only been attempted by C. H. 
Smyth, Jr., H. P. Cushing, the author, and their assist- 
ants, on the west, north and east, respectively, all ad- 
vancing in close, sympathetic touch. 

The most easily recognizable rock is a coarsely crys 
talline white limestone. It is, at the same time, the 
widest in occurrence and the most significant evidence 
of the presence of the old sediments. While at times of 
considerable purity, as at the marble quarries at 
Gouverneur, it is generally more or less richly impreg- 
nated with graphite, apatite, quartz, pyroxene, ca 
blende, phlogopite, biotite, scapolite, chondrodite, gar- 
net and feldspars. The silicates tend to aggregation 
into streaks and bunches that owe their shape in large 
part to the shearing and stretching effects of dynamic 
metamorphism. In the larger bunches less common 
minerals, such as titanite, pyrrhotite and tourmaline 
are net. Most of the minerals just cited have been, 
without doubt, produced by i regional metamor- 
phism of more or less siliceous limestones. Such are 
quartz, pyroxene, hornblende, biotite, graphite, apatite 
and feldspar; but others, such as tourmaline, secapo- 
lite, titanite, and to some degree apatite, are the re 
sults of contact metamorphism, as Smyth has so well 
shown for the west side of the area. Regarding the 
origin of these limestones it need only be said here that 
they are beyond question calcareous and magnesian 
sediments which involved siliceous, ferruginous and 
aluminous admixtures, in some cases very richly. Dur- 
ing metamorphism the latter elements supplied the ne- 
cessary materials for the production of the various sili- 
cates. ‘The limestones appear to be less pure and con 





A DOG EMPLOYED AGAINST CAVALRY IN 
THE MIDDLE AGES. 


sequently more charged with silicates on the east than 
on the west and to present smaller cross-sections, 
though we must omit from this statement the contact 
zones of St. Lawrence County. Graphite, too, is re- 
served for special consideration. The limestones ex- 
bibit many interesting proofs of having yielded to 
pressure like a viscous substance. They have flowed 
around the harder inclusions and bordering rocks, 
have moulded themselves into their irregularities and 
have behaved in all respects like a plastic material. 
The quartzites are far less abundant than the lime- 
stones and have received but little attention from ob- 
servers. In former papers reference has been made to 
thin, sulphur-yellow beds whick accompany the lime- 
stoves near Port Henry. These are friable quartzites 
and they contain much sillimanite, graphite and py- 
rite. At Hague, on Lake George, and ata point five 
miles west of the lake shore, interesting graphite mines 
have been opened which show undoubted fragmental 
sediments. A bed, some six to fifteen feet thick, has 
been faulted once, so as to be exposed in two places. 
It dips to the west at an angle of ten degrees and con- 
tains abundant flakes of graphite, all of which show a 
rubbed and streaked appearance from much shearing. 
The rock contains but little else than quartz and graph- 
ite and cannot reasonably be interpreted otherwise 
than as a sandstone which has been richly impregnated 
with some carbonaceous matter, either originally or- 
ganic or subsequently introduced as some liquid hydro- 
earbon. Beneath and above the graphitic quartzite is 
a garnetiferous gneiss, richly charged with sillimanite. 
Above the upper sillimanite gneiss is still more quartz- 
ite and all rest on a granitie gneiss, The author inter- 
prets the succession as one which involved a sandstone, 
porous enough to admit the carbonaceous matter now 
represented by the graphite, which was interstratified 
with a somewhat calcareous, sandy shale which has 
now been changed to the garnetiferous sillimanite 
gneiss. The author is inclined to regard the granitic 
gneiss as the foundation on which the sediments were 
deposited. The largest exposure of quartzite yet re- 
eorded is in the town of Lewis, about three miles north 
of Elizabethtown, in Essex County. In a considerable 
number of other places these quartzites have been 
noted, aud as arule they have shown a pronounced 
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banded, if not bedded, structure and have almost al- 
ways exhibited graphite. 

The paper then discusses the minor associates of the 
limestone and passes on to a consideration of the sedi- 
wentary gneisses. In intricate relations with the lime- 
stones in many localities are gneissoid rocks which are 
characterized by a very persistent and pronounced 
banding, and the banding is regular and runs for con- 
siderable distances. The transition from dark bands 
consisting of prevailing bisilicates to lighter ones con- 
taining quartz and feldspar is abrupt and can only be 
accounted for by changes in sedimentation. The bands 
differ entirely from the short lenticles which are pro- 
duced by the stretching of the minerals of an eruptive 
rock. Graphite is very common in these gneisses and 
is of much significance. Fragmentary and isolated ex- 
posures wake it very difficult to determine the actual 
thickness of these rocks. 

Besides the gneisses just described there are others 
which are more massive and uniform and yet which 
give strong evidence from their general relations and 
associations of belonging in the sedimentary series with 
the limestones. They are almost always rusty on their 
outcrops, as distinguished from the certain eruptives. 
Microscopical examination furnishes additional argu- 
ments for regarding them as altered sediments. 

After these general considerations the paper proceeds 
to a somewhat extended statement of the general dis- 
tribution of the metamorphosed sediments, and then 
to descriptions of several geological sections across the 
Adirondack area. The significance of the graphite in 
the rocks is discussed at length and, after reviewing 
the conditions of the problem, the author concludes 
that the mineral has been derived from the sedimentary 
rocks. Whatever its origin, however, it has great value 
as an indicator of sediments. 

The more important points of recent work on the 
Adirondack ancient sedimentary rocks may be sum- 
marized as follows: The sedimentaries are much more 
widely distributed than was formerly supposed, but 
they are absent from a wide central area, where only 
massive gneisses and eruptive rocks have thus far been 
met. The rocks indicate the original presence of shales, 
as well as of limestones and sandstones. All the sedi 
ments have been thoroughly recrystallized and meta- 
morphosed, and the associated igneous rocks are Plu 
tonic or deep-seated types. Both these facts indicate 
former burial at very considerable depths, and the sub- 
sequent removal of some thousands of feet of material 
by erosion. These rocks are certainly pre-Potsdam in 
age, and the relations of the strata force the conclu 
sion that they are likewise pre-Cambrian and that they 
suffered their metamorphism in pre-Cambrian time. It 
was not a load of Paleozoic sediments which rendered 
possible the deep-seated metamorphism of the pre-Cam- 
brian sediments, and the Plutonic textures of the intru- 
sions, but a load of pre-Cambrian rocks which have dis- 
appeared. What those rocks were is an interesting 
subject of speculation. 


THE DOG IN WAR. 


**More docile than man,” says Buffon, *‘ more tract- 
able than any of the other animals, not only does the 
dog become educated in a short time, but even adapts 
himself to all thé habits of those who control him.” 
According to circumstances, he may become a hunter, 
a fisher, and a yuardian of houses, werchandise or 
flocks. Harnessed to the sledge of the Eskimo, he per- 
forms the duty of the horse or reindeer, and in the 
streets of a or Cairo, that of ragpicker 
or sweeper, in freeing the streets of the garbage thrown 
out of the houses. In circuses he becomes a clown, a 
jumper and a gymnast.. And all this through the 
combined effort of his intelligence, sense of smell, and 
vigorous and yuick-moving legs. 

Probably one of the most curious purposes for which 
this sagacious animal was ever trained was in the 
middle ages, when he was employed for the convey- 
ance of fire toward an enemy’s cavalry, in order to 
strike terror among the horses and throw them into 
confusion. 

These warrior dogs, one of which is represented 
herewith from an old engraving, were accoutered in a 
cuirass of leather in order to prevent them from being 
burned by the flaming resin which they carried upon 
the back in a metallic vessel. 


TESTS OF CHAINS. 

InN order to determine the relative strength of 
wrought iron chains, annealed and unannealed, tests 
were recently made at the Stevens Institute. For this 
purpose specimens from a broken chain were taken 
from the sides of alink next to one that broke, and 
one of these was annealed. The two test pieces were 
turned to 062 inch diameter for exactly 4 inches. 
When put under tension, the unannealed specimen 
showed that the total elongations were not propor- 
tional to the load. This piece did not break in the re- 
duced section, but pulled apart at 45,000 pounds per 
square inch at the ends along the line of the weld, 
which was in a bend of the link. The broken speci- 
men showed a very imperfect weld, there being a sec- 
tion about 4% inch wide by 14% inches long where the 
metal did not come together. The annealed specimen 
did much better than the other, although it gave a 
rather low tensile strength. It elongated uniformly, 
and broke at 47,000 pounds per square inch. Both 
specimens showed a coarse fibrous structure, and with 
the exception of the flaw referred to, the indications 
were that the metal was excellent. On account of the 
defect in the unannealed specimen, the test failed to 
indicate anything as to the effect of annealing, but it 
did show poor workmanship in welding the chains, and 
careless engineering in permitting a chain to pass 
which was welded on the bent portion. 


Belgian Demand for Coal.—Consular Agent Dodt 
writes from Verviers, May 14, 1900: 

There is inquiry for bituminous coal for boiler furn- 
aces and the present emergency offers a good opportu- 
nity to tend ates American coals into Belgium. Since 
December, 1898, I have been writing to coal concerns 
in the United States, but without result. People here 
are anxious to import large quantities, and I would 
like to know prices of bituminous coal delivered in 
Antwerp. 
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HOT WATER HEATING FROM A CENTRAL 
STATION.* 
By H. T. YaryAnN, Toledo, O., Member of the Society. 


Ir does not require the eye of a prophet to foresee 
the future means of heating and fighting our cities. 
If heat, using water as a vehicle, can be distributed 
from a central station covering a territory measured 
by a radius of one and a half wiles from the station, 
ind do it with profit to the investors and entire satis- 
‘action to the consumers, the problem would seem to 
lave been solved. This has been done by the Toledo 
Heating and Lighting Company for the past five years, 
a period sufficiently long to place the enterprise be- 
yond the experimental stage, and entitle it to be 
classed as a successful business venture. It is because 
I believe the members of this society will in the future 
be called upon to exercise their skill and knowledge 
in refining and perfecting the system that I + | the 
facts and “state of the art” before you, giving freely 
results of my own experience, in the hope that it 
will be of assistance when you are called upon for 
advice. 

I think it will be found that when the new system is 
generally introduced, in connection with the produc- 
tion of electricity, you will be foreed to modify your 
views on high pressure steam and the compounding of 
engines. Where steam economies are of little avail 
seven months out of the twelve, and where seven 
months cover four-fifths of the electric output for the 
year, there would seem to be little encouragement for 
1eavy outlay in that direction. Fortunately for the 
system, the demands for heat and electricity run almost 
on parallel lines a large portion of the year. Under 
the new system electricity becomes a by-product, the 
only cost of fuel being the condensation of engines, 
which will average probably 20 per cent. Experience 
has shown that for every dwelling house heated, it re- 
quires the exhaust from engines necessary to light 
four. It therefore follows that the lighting district 
wust be extended beyond the heating, or some other 
use be found for the output, such as street railroads, if 
the entire city is to be heated. If some great genius, 
like an Edison or a Tesla, were to announce to this so- 
ciety that electricity could be produced without cost, 
| imagine there would be a sensation, and yet the To- 
ledo Heating and Lighting Company is doing this very 
thing, as the six months’ business ending January 1 
last shows, the load being 199 houses heated and 450 
lighted. 


Receipts from heating............. .. . -§9,900 88 
Receipts from lighting..... ..........+.. : . 9,064 78 
iia hseeeherpesstetnenesetentne $5,040 63 


Wages and salary....... 2,827 14 
Expense (taxes, repairs, 
GE Resice conpee. essecces es soos eae 


$9, 764 54 

I presume the question will be asked why electricity 
should be treated as a by-product instead of the heat, 
My answer is, that charged for heat can be fixed and 
maintained, the consumption of coal increasing pro- 
portionately with the number of consumers, while the 
opposite is true of electricity, and a- flexible scale of 
charges is necessary if the large excess of output is to 
be disposed of. 

Most of you will recollect the disastrous failure in 
Boston, about twelve years ago, in an attempt to dis- 
tribute hot water from a central station. A large sum 
was invested, and the work of installation was of the 
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highest order. I have no direct information as to the 
eauses of this failure, but it is not hard to figare out if 
one reads the paper of Chief Engineer Abbot before 
the Boston Society of Civil Engineers. The two mains 
l1id were 4 inches for outflow of hot water and 6 inches 
for return. The proposition was to heat water to a tem- 
perature of 400° F., and to circulate, necessarily, under a 
pressure of 250 pounds. He says in his paper that the 
maximum rate of circulation would be from 10 to 15 
feet per second. If I can figure friction, and making a 
liberal allowance for the less viscosity of hot water, 
there would be lost in pressure from 344 to 8 pounds 
per 100 feet, or at the end of a pipe 3,000 feet from sta- 

* Presented at the Cincinnati meeting, May, 1900, of the Ameriean So- 
ciety of Mechanical Engiveers, and forming part of volume xxi, of the 
Transactions. 
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tion, from 100 to 240 pounds. The effect of this on 
superbeated water would be to convert a large portion 
of it into steam, and the small service pipes of 14 to 3 
inch to the various houses would not deliver a suf- 
ficiency of the mixed steam and water to heat the 
buildings. Other troubles would follow in the return 
pipe. 

The theory was, that when the pressure was reduced 
inside the buildings, the superheated water would give 
up a Jarge per cent. of steam, and this was to be used 
for heating; the water returning to the station by 
gravity, in a closed circuit, to be again superheated. 
Unfortunately, superheated water will give up its 
steam inversely as the pressure, and as the pressure 
must be greater at the extreme end of the line than at 
the station, it follows that, as the return flow reaches 
points of lower pressure, steam will again be formed 
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until the pumps reach their capacity of handling the 
mixed volume of steam and water, when circulation 
would slow down and practically cease. There are 
many other troubles which they must have en- 
countered that I could mention, but the one given is 
sufficient, as it was inherent and fatal to the working 
of such a system. The surprise is, not that the ex- 
periment was a failure, but that intelligent engineers 
should have given their sanction to such an under- 
taking. 

The system I am about to describe and show in plan 
(Fig. 1) is so simple that but few words are necessary 
to make it intelligible. The steam boilers, engines, 
and dynamos are such as may be nsed in the ordinary 
electric light station. Heaters of the tubular type, 
through which the water passes from the pumps to 
the mains, receive the exhaust steam from the engines, 
heating the water to any desired temperature. When 
more exhaust is being produced than is required to 
heat the water, the excess is delivered to a water 
storage tank to be used later when the output of elec- 
tricity is small. The circulating system consists of 
two wrought iron pipes, laid side by side in the ground, 
carefully protected by insulation, one pipe for the out- 
flow of hot water impelled by the pumps, the other for 
the return water from the coils in the various houses 
heated, going back to the suction end of the pumps, 
to be forced again through the heaters, where the loss 
in temperature is restored. 

The Toledo Heating and Lighting Company has two 
stations, known as the Floyd Street and the Twenty- 
second Street stations, and although the heating mains 
of the two stations are separate and distinct, the dyna- 
mos of the two stations feed into a common system of 
electric mains. The length of the double water mains, 
that is ditch, connected to the Floyd Street station is 
8,550 feet, and the number of houses heated is 101. The 
length of mains from Twenty-second Street station is 
8,260 feet, and the number of houses heated is 98. The 
amount of radiating surface connected with the Floyd 
Street station is about 90,000 square feet, and with the 
Twenty-second Street station about 85,000 square feet. 
The amount of coal consumed at both stations during 
the heating season, from October 1 to May 1, averages 
5,000 short tons of coarse slack, or about 25 tons to the 
residence. These same buildings, if heated by their 
own furnaces, would average not more than 18 tons of 
hard coal each. The difference may be accounted for 
by the loss of heat in ground radiation, and largely by 
the fact that we heat the buildings more thoroughly 
and for a greater number of hours thau they could or 
would do by private furnaces. The loss of heat through 
radiation in our mains is an important one, and I am 
sorry not to be able to give positive data, but it is im- 
possible to more than approximate the loss. From 
careful observation I estimate the loss to be between 
15 and 20 per cent. The water reaches the extreme end 
of our lines, three-quarters of a mile from the station, 
in the coldest weather, with a luss of 12° F., which 
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would be an average of 6° to all of the houses. As the 
water returns “to the station with a drop of 35°, this 
would indicate about 17 per cent. loss in the ground, 
which I believe to be nearly correct. A pressure of 60 
pounds is maintained on the feed line during cold 
weather and 40 pounds during moderate weather. The 
service pipes to the various houses are 1-inch pipe, and 
the return line throttled with a disk inside the build- 
ing, the size of opening depending upon the quantity 
of radiation, but average 5g of an inch. The houses 
are equipped with radiation sufficient to heat them to 
a temperature of 70° F., with water entering the house 
at 160° F., when the outside temperature is freezing. 
By raising or lowering the temperature of water one 
degree for each degree of variation in the outside tem- 
perature, we are able to maintain a constant tempera- 
ture in the houses during all kinds of weather. There 
is no occasion for the consumer to regulate the flow of 
water during the entire winter, and with few excep- 
tions our consumers open the supply valves in the fall 
and only close them in the spring. The extreme limits 
of temperature of the water are from 130° in moderate 
weather to 212° in the coldest. 


INSULATION. 


The insulation used is shown in section, Fig. 3, and 
is both effective and inexpensive. The top, bottom, 
and sides are made in separate sections by using for 
top and bottom three 1-inch boards, separated with 
1¢-inch strips to form air spaces, with 1 inch by 4-inch 
boards on the sides to prevent the entrance of earth. 
This manner of insulation is as near perfect as can be 
hoped for, and the only improvement which might be 
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Fig. 3. 


suggested is to creosote the outside boards. After four 
vears of use, the only sign of rotting is in the outside 
boards which come in contact with the earth. The 
heat in the mains keeps all other boards perfectly dry, 
and it would seem that their life was indefinite. The 
mains are laid in a ditch only 30 inches deep, as we 
have found by experience that the nearer they are to 
the surface of ground, the less loss by radiation. The 
reason for this is simple enough, as wet ground is a 
better conductor of heat than dry, and the deeper you 
go, the longer the ground remains wet. 


HEATERS. 


The heaters are really surface condensers, and I have 
some hundreds in use for this purpose, the only 
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novelty about them being the manner of providing for 
the difference in expansion of copper tubes and iron 
shell. No thimbles or other devices are used to permit 
aslip through flue sheets, but each tube is rigidly ex- 
panded in the top and bottom flue sheet. They are 7 
feet long, 24 inches in diameter, and contain 500 5g-inch 
copper tubes. The tube before entering is bent so as 
to make a permanent sag of °, inch, which is intensified 
to about 34 inch in expanding, by the use of a drift. 
GREASE TRAPS. 

As all the water of condensation is sent back to the 
boilers, a thorough separation of oil is necessary. I 
have found most of the so-called traps a delusion, as 
they depend upon slowing down the steam current to 
permit the particles of oil to be dropped. The finer 
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particles, however, are so thoroughly entrained that 
they are carried to the condensers and thence to the 
boilers. The trap shown in big. 4 was really con- 
structed to separate entrained salt water, in distillers 
on shipboard under a vacuum, where the speed of vapor 
is high. The principle involved is separating the vol- 
ume of vapor into jets by passing through 1-inch tubes 
equal in area to the exhaust pipe, so that only a nar- 
row space intervenes between the end of the tube and 
impinging surface. The smallest particle of entrained 
substance is carried over this space, by its own momen- 
tum, and is held by the impinging surface, where it 
runs off through the drain pipe. Incidentally, I may 
state that fully one-half of the oil used on engines and 
pulps is recovered and used over again. 
EXPANSION ON MAINS. 

The provision for expansion on underground mains 
is of vital importance. After trying all manner of de- 
vices, the ordinary U, where the run is straight, and 
90° bends at corners, answer the purpose admirably and 
give no trouble whatever. The U’s are placed-about 
600 feet apart, and as the extreme expansion is about 
3¢ of an inch to 100 feet, only 4'¢ inches are necessary 
to be taken care of by each U. As the mains are laid 
cold, we put an extra strain when laying on the U’s in 
an opposite direction to that in which they work when 
allowing for expansion. 

CORROSION OF MAINS. 

Almost the first question asked by a practical en- 
gineer is, How about the corrosion of your pipes? I 
ain happy to say that I can answer this question in a 
satisfactory manner, as over 10,000 feet of pipe were re- 
laid last summer, after being in use five years. The 
wrought-iron pipe showed no signs whatever of corro- 
sion, but steel pipe was perceptibly affected. There 
was a great difference in different lengths of steel pipe, 
but all were affected more or less. The appearance of 
the pipe showed the formation of nodules on the in- 
side, varying in number from one dozen to 100 in a 
length of pipe, and in size from a grain of corn to a 
hazel nut. When the nodules were removed, a soft 
underlayer of carbon remained, and with the finger 
nail this could be removed, developing a perfectly 
round pit from 1g to ?; of an inch deep, but in no in- 
stance had the pit perforated the pipe. As a matter of 
curiosity, some steel pipe which had been in use two 
years was examined, and found to be in exactly the 
same condition as that of five years’ use. The action 
seems to be electrolytic, some particle of impurity form- 
ing the nucleus for decomposition of the steel. If any 
inference can be drawn from the facts stated, it is that 
the impurity has lost its power to cause electrolysis 
after being surrounded by a sufficient amount of graph- 
ite. The most important lesson taught, however, is 
that only wrought pipes should be used for water cir- 
culation. 

FRICTION LOSS IN MAINS. 


A test with pressure gage on the outflow pipe at 
the extreme end of our lines shows 39 pounds with 60 
pounds at the station, or a loss of 21 pounds due to 
friction, At the same time the pressure on the return 
line was 28 pounds, and as the friction should be the 
same on both lines, the difference may be accounted 
for by the fact that the return line discharges into a 
tank 15 feet high at the station. 

In caleulating the size of mains for a given number 
of houses, it became necessary to know the relative 
friction of hot water as compared with cold. To my 
surprise, I was unable to find any data that were of 
value, and to settle the question I made some tests 
which may be useful in future work. A run of 450 feet 
of 1-inch wrought-iron pipe with numerous bends was 
connected to a heater, and the water passed through a 
meter. With a constant pressure of 10 pounds the 
following cubic feet of water were delivered at the open 
end of the line in five minutes : 


At 34° Fahr....... 62 At 150° Fahr..... 6°6 
7 eee 63 ee * fdas 6°75 
ee ay 6°4 <_< rr 
| kee ae 


As it requires an average of 15 gallons per minute to 
be delivered at each house, and knowing the friction 
of cold water, the data thus obtained enabled me to 
calculate the size of mains necessary to give good ser- 
vice to each house, and to always maintain a sufficient 
difference in pressure between feed and return wains 
to insure rapid circulation. 

STEAM VS. HOT WATER. 

As exhaust steam heating from central stations has 
been introduced to a limited extent, it may not be out of 
place to call attention to the objections to steam which 
do not apply to hot water. 

1. The exhaust not being uniform in power plants 
throughout the entire period of 24 hours, either live 
steam must be used during the minimam load, or ex- 
haust must be lost during the maximum load. 

2. The excessive cost of laying steam mains, which 
must be large and thoroughly protected from infiltra- 
tion of water. The temperature of pipes being above 
the boiling-poiat of water, any infiltration is con- 
verted into steam, and thus a vast amount of heat is 
dissipated. 

3. Itis absolutely necessary that from 5 to 15 pounds 
back pressure shall be carried on the engine, which is 
exceedingly wasteful. 

4. The condensation of steam is wasted, and with it 
a large percentage of heat. 

5. The piping of houses is expensive on account of 
the large size required to convey steam with 1 or 2 
pounds back pressure. 

6. The service is not satisfactory on account of diffi- 
culty in regulation, especially in mild weather. 

7. The offensive smell, due to vents and leaky stuff- 
ing boxes. 

8. Water hammer, due to condensation in house 
pipes. 

% The quality of heat, especially where direct radia- 
tion is used. 

10. Danger from fire, which has been abundantly 
demonstrated, ean arise from long continued contact 
of steam pipes with wood, in an inclosed place. 

ll. Greater loss by radiation in ground, due to an 
average higher temperature of mains. 

12. The necessity for sewer connections to remove 
condensation in mains where traps may form. 
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13. The rapid destruction of all iron drips, due to the 
solvent action of distilled water. 

14. The filling of the entire system with air when a 
shut-down occurs for any length of time. 

The only counter charge I have ever heard made 
was, that it required live steam to run the pumps. 
But this is largely offset by the back pressure on engines 
in the steam system and can be made a large soyrce of 
profit by selling the heat, as none is wasted. 

During the past two years the system I have de- 
scribed has been installed and is ‘now in successful 
operation in the following cities and towns: La Porte, 
Ind.; Mattoon, Ill.; La Crosse, Wis.; Kenosha, Wis.; 
Alton, Ill; Portage, Wis.; Boone, Perry, Ida Grove, 
lowa Falls, and Mason City, lowa. 

During the present summer the company which I 
represent will install a refrigerating plant for domestic 
use, distributing cold brine in exactly the sane manner 
that we do hot water, but using a separate set of 
mains. Weshall use an ammonia-absorption machine, 
operated with exhaust steam, so that as the demand 
for heat ceases, that for cooling purposes begins, thus 
utilizing the exhaust steam from our engines during 
the summer months, which now goes to waste. 





POSTAGE STAMP AND POSTAL CARD 
DISTRIBUTER. 


It is now a long time ago that the Administration 
des Postes promised to provide its officers with auto- 
matic postage stamp distributers, but it seems that it 
has not been possible to keep the promise. A little 
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a unit, added to the scale pan. These masses are so 
combined with an oscillating lever that the weight put 
in the pan causes them to be successively raised until 
the equilibrium of the beam is established. The result 
is that the equilibrium occurs when the charge of the 
pan is comprised between the total weight of the 
masses raised and the weight of such masses increased 
by aunit. It is thus possible automatically to obtain 
entire valuations, that is to say, without fractions of 
the unit adopted, as is required in the postal services. 

When the pan of the scales receives a charge and is 
depressed, its natural acceleration, under the effect of 
gravity, is retarded by the effect of the increasing 
charges of the masses raised by the beam, and an 
equilibrium is finally produced, without an oscillation, 
by the weight of a final mass that the beam cannot 
lift. The indications of the apparatus are conse- 
quently furnished at once in units of 15 grammes or of 
0°15 franc. 

The pan designed to receive the letters is fixed by 
means of rods to the extremity of a beam capable of 
oscillating near its center upon knife edges. The ex- 
tremity of the beam opposite the pan supports a rod 
that descends freely in the center of the masses or tares 
of 15 grammes each, and that carries at its lower part 
a conical piece designed for lifting the masses. These 
latter consist of a series of rings all of the same 
weight, limited laterally by conical surfaces and fitting 
into one another. 

The extremity of the beam that supports the pan is 
prolonged and carries a light cylinder, of which the in- 
scriptions can be observed from the exterior through a 














POSTAGE STAMP AND POSTAL CARD DISTRIBUTER. 


1. General view. 2. Postage stamp distributer. 


reasoning showed numerous difficulties in the way of 
this innovation, such as the multiplicity of the stamps 
and consequently of the amounts of cash to be paid, 
the feeble weight of the stamps, the moistening of the 
gum, ete. 

All such difficulties have now been overcome, and 
we have had an opportunity of examining and witness- 
ing the operation of an apparatus that gives a practi- 
eal solution of the problem. M. de Janisch, the in- 
ventor, has been kind enough to explain to us the me- 
chanism of the apparatus in person, and we are there- 
fore able to speak of it intelligently. The first dis- 
tributer of postage stamps has just been placed in the 
center of the hall of the Hétel des Postes of Paris, on 
Rue du Louvre. It presents the form of an oblong 
box of varnished iron plate mounted upon a cast iron 
column. This box, which is of plain aspect, contains 
a very ingenious mechanism. 

Supposing the sides of the box partly open, we ob- 
serve that it contains four apparatus, viz., an auto- 
matic balance for verifying the weight of the letters; 
a distributer of 0°15 france stamps: another of postal 
eards ; and a small trough for moistening the stamps. 

Let us first weigh the letter. To this effect, the ap- 
paratus is surmounted by a V-shaped scale pan in 
which we place the missive. After this has been done, 
there at once appears through a small aperture situ- 
ated beneath a figure indicating the price of the post- 
age to be paid. The principle of the weighing device 
is original. It consists in automatically effecting rapid 
weighings by means of a series of sinall masses that 
correspond respectively to the same charge, taken for 


3. Letter scales. 4. Postal card distributer. 


window in the box that protects the apparatus. This 
cylinder shows the amount of the postage to be paid 

The letter having been weighed, and the figure seen 
through the window indicating 015 frane, a stamp is 
now required. To the left of the balance there are 
two small-calibered apertures. Into one of these is in- 
troduced 0:15 franc and into the other 005 frane. If 
the coins are bad, they will be returned to the owner 
through an aperture below, but, if they are good, a 
0°15 france stamp will make its exit through a chute 
beneath. 

In combination with a rotary drum divided into a 
series of compartments, this distributer comprises a 
driving mechanism that permits of revolving the 
drum, division by division, through an anchor escape- 
ment actuated by the weight of the coins. These 
latter are introduced through a testing arrangement 
that throws out the pieces that are too sinall or tuo light. 

The drum contains a succession of compartments de- 
signed for the reception of postage stamps, and which 
are arranged upon a helicoidal band upon the surface 
of the cylinder. A groove formed in the periphery of 
the band engages with a series of projections upon a 
slide that moves over the box of the apparatus. This 
slide is provided with an aperture corresponding in 
size with that of one of the compartments of the drum 
and capable of allowing of the exit of the stamps. On 
each side of this slide are arranged segments of a cyl- 
inder which engage the lower half of the drum so as 
to prevent the stamps from falling outside of the com- 
partinents, save —— the aperture. 

The extremities of the drum are closed by disks, one 
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of which carries a series of teeth arranged in a circle, 
and equal in number to that of the compartments. 
These disks are capable of revolving upon journals 
earried by supports. To one of the latter is jointed a 
lever of which the axis of rotation carries a pallet and 
a regulatable counterpoise. The pallet is arranged as 
in an anchor escapement, so that at every complete 
oscillation of the lever the drum can revolve by one 
tooth. 

A motive counterpoise is supported by a cord that 
passes over pulleys and winds around a drum that ear- 
ries along the journal in a definite direction. The 
journal is connected with the drum through a ratchet 
wheel, so that the former can be revolved in an oppo- 
site direction in order to wind up the weight inde- 
pendently of the drum, which is operatively connected 
with the journal. 

The rear extremity of the lever is provided with a 
pocket for the reception of the coin, the introduction 
of which is effected through a testing device fixed to 
the box of the apparatus. If the coin does not possess 
the requisite diameter and weight, it is thrown ont 
through the conduit; but, if it is good, it remains in 
place and its weight acts upon the lever above its cen- 
ter of gravity. The lever then swings, and, when it 
has got beyond the horizontal position, it allows the 
coins to slide through a chute running to the cash 
box. 

When the lever tilts under the weight of the coins 
received, the drum is liberated from the escapement 
and revolves by one division under the action of the 
motive counterpoise. When it rises after emptying the 
coins, the wheel is again locked. In consequence of 
this revolution, another compartment presents itself 
above the aperture of the slide, and a postage stamp 
falls into a chute that delivers it to the purchaser. 

The testing arrangement automatically closes the 
slot through which the coin enters, after the drum is 
exhausted. As it may sometimes be difficult for the 
stamp to drop, measures have been taken to obviate 
such a trouble. 

Each stamp compartment is provided with an aper- 
ture that communicates with the fixed journal, which 
contains a channel that leads to a stationary box situ- 
ated in the interior of the drum and in communication 
with an air pump. The box is closed on all sides ex- 
cept at the upper part, in order that the air may pass 
through the apertures of the row of ——— 
situated at the lower part of the drum. The piston 
rod of the pump is provided with a button or handle 
projecting from the exterior of the box and capable of 
being maneuvered by hand. A spiral spring pulls the 
piston back to an inoperative position. 

When a stamp adheres slightly to the walls of a com- 
partment and its weight is not adequate to cause it to 
slide when it arrives above the aperture, it suffices to 
send air into the box by means of the pump in order 
to dislodge it and make it fall into the chute that leads 
it to the exterior. 

Having the stamp, it must now be dampened in order 
to make it stick to the letter. To this effect, on the 
external side of the box is fixed a small trough, serving 
to hold water, and a horizontal cylinder of which the 
journals are supported by the sides of the trough. 
This cylinder, which is covered with an envelope of 
India-raubber, may be revolved by acting upon a but- 
ton placed at the exterior. This is seen in the general 
view of the apparatus, in No. The last apparatus 
is a postal card distributer. 

In order to adapt the apparatus just described to the 
automatic delivery of postal cards, it has sufficed to 
substitute for the stamp drum a drum having cases of 
suitable dimensions. These compartments are formed 
of radial partitions in a single row. The extremities 
of the drum are closed by disks, one of which carries a 
series of teeth designed for the control of the drum 
through the intermedium of an anchor escapement as 
in the preceding apparatus. These disks are provided 
with journals, one of which supports a dram designed 
for the reception of a cord stretched by a motive coun- 
terpoise. As the drum presents but one spiral of com- 
partments, the lower half simply engages with a cylin- 
drical traveler provided with a slot running in the di- 
rection of its generatrix fur the passage of the postal 
ecards 

As the drum is combined with an anchor escapement 
mechanism, it operates in the same manner as for 
postage stamps, revolving by one division every time 
that a coin is dropped into the testing device, and in 
thus bringing above the slot a postal card that has 
been introduced into one of the compartments of the 
drum. This card drops out through the slot and slides 
to the exterior. 

M. de Janisch’s ingenious invention affords an excel- 
lent solution of the question of distributers. The 
mechanism is certainly more delicate than that of the 
ordinary apparatus of the kind, but it must not be for- 
gotten that the difficulty in the way of delivering 
postage stamps was very great, since, despite serious 
researches, no satisfactory solution of the question had 
hitherto been obtained. —La Nature. 


EFFECT OF INCLIN (ATION. 

FRoM tests made by the Government Office of Road 
Inquiry the following table has been compiled, which 
shows the tractive force necessary to haul a load of 
one ton on roads of the best macadam on the grades 
given. The table also gives the equivalent length of 
each miie of grade in miles of level road : 


Equivalent 





: Tractive Length of 
Rate of Inclination. a Force. Level Road 
| Pounds, | in Miles. 
| 

; | O10 _— 
Level 000 0 38 | 100 
Sed . sudCes6oe soe vescgtedes 0 638 42 110 
DMs hk bouxdoceeseons 0 23 58 152 
lin &O 0 42 58 63 | 16 
Im & 057 18 7 187 
lin w 1 & 16 78 | 25 
lin #@ 1 25 57 SS q 
lin » 1M 37 a 
lin & 217 % 18 
lin 2 2 51 21 138 
iE thas ktabeebinene } 84851 71 6 | 480 
lin W 5 42 58 238 | 66 
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VALUABLE BOOKS 


AN AMERICAN BOOK ON 


Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 


Steam, Hydro-Carbon, Electric and Pneumatic Motors. 


By GARDNER D. HISCOX, M.E. 


This work is written on a broad basis, and comprises in its scope a full 
illustrated description with details of the progress and manufacturing ad 
vance of one of the most important innovations of the times, contributing 
to the pleasure and business convenience of mankind 

The make-up and management of Automobile Vehicles of all kinds is 
liberally treated, and in a way that will be ee gee eae by those who are 
reaching out for a better knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated with various types of 
Horseless Carriages, Automobiles and Motor Cycles, with details of the 
same. Large Svo. About 459 pages. Very fully illustrated. Price $3.00, 
postpaid, 


GAS ENGINE CONSTRUCTION. 


By HENRY V. A. PARSELL, JRr., Mem. A. 1. Elec. Eng., and 
ARTHUR J. WEED, M.E 
PROFUSELY ILLUSTRATED. 





This book treats of the subject more from the ~~ int of a 
than that of the« The principles of operation of as Engines are 
clearly and simply described, and then the actual construc tion of a half 


horse power engine is taken up. 
» directions for making the patterns; this is followed by all 
of the mechanical operations of finishing up and fitting the 
castings. It is profusely Ulustrated with beautiful engravings of the 
actual work in progress, showing the modes of chucking, turning, boring 
and finishing the parts in the lathe, and also plainly showing the lining up 
and erection of the engine 

Dimensioned working drawings give clearly the sizes and 
forms of the various details. 

The entire engine, with the exception of the fly-wheels, is designed to 
be made on a simple e& ight inch lathe, with slide rests 

"he book closes with a chapter on American practice in Gas Engine 

design and gives ome rules so that anyone can figure out the dimensions 
of similar engines of other powers. 

Every Ulustration in this book is new and original, having 
been made expressly for this wer 

Large 8vo. About 000 pages. Price 82.50. post paid. 


MECHANICAL MOVEMENTS, 


Powers, Devices, and Appliances. 
By GARDNER D. HISCOX, M.E. 


A Dictionary of Mechanical Movements, Powers, Devices and Appli 
ances, embracing an illustrated description of the greatest variety of 
mechanical movements and devices in any language. A new work on 
illustrated mechanics, mechanical movements, devices and appliances, 
covering nearly the whole range of the practical and inventive field, for 
the use of Machinists, schanies, Inventors, Engineers, Draughtsmen, 
Students and all others interested in any way in the devising and opera- 
tion of mechanical works of any kind 

Price $3. 
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Large 8vo. 40 pages. 1.49 illustrations. 


Liquid Air and the Liquefaction of Gases. 


By Prof. T. O°CONOR SLOANE. 

This book contains the full theory of the a a It gives the entire 
history of the Liquefaction of Gases from the earliest time to the present, 
and contains an illustrated description of all the experiments that have 
excited the wonder of audiences all over the country t is a logical 
explanation and application of the principle f lique faction, a history of 
the theory, discovery and manufacture of liquid air. A book that re nders 
simple one of the most perplexing chemical problems of the century 
Startiing developments illustrated by actual experiments. It is not only 
a work of scientific interest and authority, but is intended for the general 
reader, being written ina popular style—easily un tood by everyone 

WS pages. With many illustrations. Price $2.50. 


aes THE SCIENTIFIC AMERICAN 
Cyclopedia of Receipts, Notes and Queries 


HOPKINS 











ALBERT A 


This splendid work contains a careful compilation of the most useful 
Receipts and Replies given in the Notes and Queries correspondents 
as published in the SCIENTIFIC AMERICAN during the past fifty years; 
together with many valuable and important additions 

ver twelve thousand selected receipts are here collected; nearly 
every branch of the useful arts being represented. It is by far the most 
compre: hensive volume of the kind ever placed before the public 

12,500 receipts. 78 pages. Price $5 in cloth; $6 in sheep; 86.50 in 
half moroces ; postpaid. 


A COMPLETE ELECTRICAL LIBRARY. 


By Prof. T. 


An inexpensive library of the beat books on Electricity. Put up ina 
neat folding box. For the student, the amateur, the workshop, the 
electrical engineer, schools and colleges. Comprising five books as follows 


Edited by 


O’CONOR SLOANE. 


Arithmetic of Electricity, 138 pages ars 1.00 
Electric Toy Making, 140 pages Luo 
How to Become a Successful Electric ian, 189 pages os 1.00 
Standard Electrical Dictionary, (82 page 00 
Electricity Simplified, 158 pages 10 
Five volumes, 1,3)) pages, and over 450 illustrations 
A valuable and indispe nsable addition to every library. 
Our Great Special Offer.—We wil! send prepaid the above five 


nendoqerey bound in biue cloth, with silver lettering, and in- 
neat folding box, at the Special Reduced Price of $5.00 
The regular price of the five volumes is $;.00. 


volumes, 
closed ina 
for the complete set. 


Gas, Gasoline, and Oil Vapor Engines. 
The Only American Book on the Subject. 


By GARDNER D. HISCOX, M.E. 


A book designed for the general information of every one interested in 
this new and popular motive power, and its adaptation to the increasing 
demand for a cheap and easily managed motor requiring no licensed 
engineer. 

The book treats of the theory and practice of Gas. Gasoline and Oil En- 
ines, as designed _-4 me ey ee in the United States t also con 
tains chapters on F seless Vehicles, Electric Lighting, Marine Propul 
sion, ete. 270 handaoene Large Octavo, #5 Pages. #2 


EXPERIMENTAL SCIENCE. 


By GEORGE M. HOPKINS. 


This is a book full of interest and value for teachers yente and others 
who desire to impart or obtain a practical knowledge of Pt ¥ 

This splendid work gives young and old some thing eaatiee of thenught. 
It has infles need thousands of men in the choice of a career. It will give 
anyone vung or old, information that will en: able him to comprehend the 
ureat improvements of the day. It furnishes suggestions for hours of in 
structive recreation 

Wth edition. Rev vised and enlarged 
gantly bound in cloth. Price, by mail, 
85.00. 


MAGIC : 
Stage Illusions and Scientific Diversions, including Trick 
Photography. 
By A. A. HOPKINS. 


The work appeals to old and young oe. and it is one of the most 
attractive ho liday books of the year. 1 illusions are illustrated by the 
highest class of engravings, and the e xposde of the tricks are, in many 
eases, furnished by the prestidigitators themselves. Conjuring, large 
stage lusions, fire-eating, sword-swallowimg, ventriloquism, mental 
magic, ancient magic, automata, curious toys, stage effects, photographic 
tricks, and the projection of moving photographs are all well described 
and illustrated, making a handsome volume. It is tastefully printed and 
bound. Acknowledged by the profession to be the Standard Werk on 
Magic. 8 pages. 4) illustrations. Price 82.50. 


gw Full descriptive circulars of above books will be mailed free upon ap- 
plication, 


MUNN & CO., Publishers, 361 Broadway, N. ¥. 
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Pastes for mounting photos.... 
Patent decision, important.. 
Patents in Korea 

Patents, report of Commissioner... 
Pavilion of Denmark.. 

Pear! fisheries, E. Indies 

Pearl white. . 

Pearls, artificial., : 

Peat, electric energy from 
Peccary, the. 

Pegamoid .. 


| Perfumes, concentrated 
| Petroleum in Egypt......... 


Petroleum motor, McLachian.. .. #20267 
Petrolowm, dOld. .... nine cores se-- R813 
Philippine weights and measures. .20404 
Phosphoroscope, Crookes... .. WL 
20165 

. 26 

. SAB 
. 20235 
20400 
20428 
2423 
20105 
20300 
20276 
20113 
% 20507 
20313 
HAG 


Phosphorus, substitute for.. 
Photographic novelties. 


Photography, formule for..... 
Photography in spectrum anal.. 
notes on. 
Photography under water 
Photometer, illumination 
Photo-resists, transferring.... 
Physician, the word 


Pipe, meerschaum, centenary... 
Piston rings, Downic’s 

Plague, bubonic, in Bible 
Plaster casts, repairing.. 


| Plaster of Paris...... 


Plates, photo., underexposed 
| Plating, nickel. . 

| Platinum and gold, sep aration 
Platinum toner 

Platinum vessela, to mend 

| Plow, steam, military 

| Point Bridge, Pittsburg 
Poison, arrow, Wakamba 

| Poison in our food.. 

Poisons, phosphorus 
Poisons, rat. 

Police protection, Marseilics 


20165, BOIS4 
Wis 
RS 
2165 
We 
20388 

20184, 20840 
21 
20845 
20462 
205 
20282 
20388 
20281 
Ws7TZ 
20373 
2437 
ABT 


Polish for metals.. 

| Polish for silver.. 

| Polish for steel goods.. 
Polish, furniture 
Polish, hee! , 
Polish liquid for metals. 
Polish, stove, French 


Polishing soap for metals 
Pomade, putz. 

Porcelain photo. pictures 
Porcelain, riveting 

Pork, Amer., in Turkey 
Pork inspection, Sweden. 


Postage stamp distributer 

Potassium cyanide process. 

Potato starch, refining of... 

Power, electric, at Exposition.. 

Power from Trenton Falls...... 2000 

Power plant, Niagara Falls.. . % 20216 

Pre-Cumbrian sediments in the Adi- 
rondacks 

Pressure gage, 

Printing, bronze 

Prints, fixing ous 

Prints, mounting........ ‘ 

Prize, Aero Club 

Pulvis equorum 

Pulp, sulpbite.... 

Push cart, folding 

Putty, black 


% 20447 


20489 

.. % 20091 
20100 
20121 
20281 
2002 

. 206 0 

.. 20108 
. MBAS 
. 264 


new.. 


AMERICA 


| Railway, 


| Putty, removal from glass. 
Pyro-metol developer 


20090 | | 
"20300 Pyro solution, photo 


20405 
20105 

20265 
20427 


a 
Quadricycle, hospital.. 


| Radiography, apparatus for 
Radiography, bulb for.......... 
Rail, a long, laying of. 

Rails.. wees 

Rails and rail joints. 

Rails, apparatus to lift 
Railroad, Murnau-Oberammer 
Railroads, German, in war 
Railroads in Asia 

Railroads in Asia Minor 
Railroads in Nicaragua...... 
Railroads in Siam.. 

Railway accidents, Russian.. 
Railway, Brussels-Antwerp 
Railway carriage machinery. 
Railway, electric, Geneva. 
Railway, electric, Niagara 
elevated, of Berlin . 
Railway in Honduras...... 
Railway in Salvador 
Railway in Shantung.. 


SUPPL EMENT, No. 





2829 


20108 | 
wan | Soap, saddle 


20874 


. %20435 


HW 


-- F20A19 


20102 
20408 


. R248 


20818 
20140 
2004 


«BOO 
-% WIZZ 


. 20312 
- 20210 


.. 2022 


20421 


Railway, Salvador, progress .. .... 


Railway, Siberian 
Railway supplies in France. 
Railways, altitude of....... 
Railways in North China 
Railways in Philippines..... 
Railways of Africa.. ‘ 
Railways, Pr. Edward's Island.. 
Rat poisons........ 
Ray, X, bulbs, cooled...... 
Rays, Becquerel, energy of 
Recipes... 20093, 20105, 20121, 
20165, 20184, 2.200, 20221, 
20264, 20276, 20208, 
20061, 72, 20388, 
20460, 
Reducer and intensifier. 
Reducer, photo...... 
Refrigeratories, lattice 
Remedies for snakebite 
Rice culture, improved 
Rio Grande Valley agriculture.. 
Road metals, testing. . 
Rondeletia water ‘ 
Roofs, Mansard, improve ed. 
Room lighting theory 
Rope, wire, preservation.......... 
Ropes, Manila, breaking strain 
Rose toilet water = oe 
Rubber absorbent of water. 
Rubber cement ee 
Rubber, hard, comenting 
Rubber, machine to cut... 
Rubber of Upper Burma.. 
Rubber, Para, value of 
Rubber plant, a new 
Russia, trade conditions 
Rust, phylogeny of.. 
Rust preventive. 


Saddle soap 

Sahara, conquest of 

Salmon, request for, in France. 
Salo] astringent.... 

Salt, quarrying of 

Sample rooms, German. 

Santa Ana Canal 

Sauce, table, good 

Sauce, tomato.. see 
Sauerkraut, how made.. 
Sausages, color for 

Savings banks, Russian... . 
Sawdust in bran 

Scale pomade 

Scales, fish, use of.. 
Scavengers, animal. 

Schoo! life and vision 

School of firearms, Liege 
Science abroad progress in.. 
Science, benefits to world 
Science brevities 

Seals, Babylonian.. 

Seed germination. 

Separator, electro-magnetic 
Sewage filtration . 
Sewage of Worcester, Mass...... 
Sewage, treatment of. 
Shaft governor 

Shia Liao cement. . 
Ship, screw propelled, steering. . 


Ship, training, merchant. 
Ship turrets, electric 
Ships, destruction of 
Shipbuilding in the U.S 
Shipbuilding in 1899.. 
Shoe dressing, black. 
Shoe dressing, liquid 
Shoe sole preservative 
Shoeblackener, auto 
Shoemaker’s black 
Shutter, a pneumatic 
Siam, indust. develop. 
Siberia, new trade route 
Siberia, resources of 
Siberian railway occcee 
Sickroom, disinfec tion in 
Silk, artificial 

Silk industry of U.S 
Silk trade, China. . 
Silver polish.. 

Silver powder for copper.. 
Silverware, cleaning 
Simplon tunnel 

Skee jumping 


20141, 
232, 
20825, 
20405, 20420, 
20469, 


. 20121 


-20165, 20184 


% 2125 
20407 
20149 
20R45 
20840 
20441 
20484 


% 20139 
20260 


. %20147 


20440 


. 20253 


.20872 
0247 
2.434 
2045 
20306 
20232 
_ 
| 
ro | 
20245 | 
20817 | 
20276 
. 20082 | 
20221 | 
20124 | 
20840 | 


| | "Pe: a, kaporic. 


20245 | 

%20240 
20386 

. 2041 

. 20141 
20201 


, 20242 


20195 
20208 | 

20287 

20121 

#20291 

. 20825 


2 


.20405 
20149 | 
20105 | 


| Soap powders 


| Tower Bridge, 


oF 


- 


1 


Junx 30, 1900. 





Skies, blocking out 
Slate, artificial. 
Slating, blackboard.. 
Sleeplessness 

Smoke and air filtering.. 
Snakebite, remedies for.. 
Snow crystals, photographing. 
Soap, nicotiana 
Soap, polishing. 
Soap powder 


20165, 
. 20165, 


Soap powder, pri duction of 


Soap to clean steel. 

Soaps, toilet, cheap .... 

Soaps, toilet, fine 

Solder, tin, coloring.. . 

Sole bar drilling. 

Soles, preservative for 
Solutions, pyro, photo 
Spearheads, prehistoric .... 
Speed gear, variable.. 

Spiders, silk spinning.. 
Spiders, sociable 

Sponges, bleaching 

Spliigen tunnel 

Squill, preparations of 

Stage decorations, fireproofing. 
Stains in marble, removal.. 
Standards, verification office.,... 
Starch, black.... 


| Starch, potato, refining of 


Steam engines, 3,000 h. p 
Steamship line to France. 
Steel balis, strength of 
Steel, Bessemer, production 
Steel crossties, Sumatra 


| Steel improving powder 


Steel in New Zealand ....... 
Steel, nickel. . ° ee 
Steel rail contract, N. 8. “Wales. este 
Steering screw propelled ship.... 


Stone carving machinery 
Stonehenge, construction 
Stone-like coating for wood..... 
Stones, precious, color of. 


a2 


pre 


.. R70 


oe 


. 20245 
. 20105 
20361 | 


- 20165 
- 20873 
%2 280 


20300 


. 20857 
. 20014 
- 20121 


Stones, precious, industry.......... 


Stop cock, new 
Stoppers, glass, substitute... 
Stove polisb, French 


Streams, pollution of................ 


Strychnine preparations......... . 
St. Elmo’s fire. . ° 
Substances, inflammable, care. 
Sugar as food ‘ 

Sugar crops of 1900. 

Sugar, watermelon.. : 
Sulphites, constitution of 
Sumatra, « new tribe of,.... 
Sunburn remedies .... 

Sun, eclipse of the. 

Sun-stroke 

| Surr, force, diminished 
Survey, biological, U.S. 

Susa, ancient, discoveries at. 


T 


Tabulating machine, electric 
| Tapir, the.... . 
| Tariff, Spanish, new. 


Tea plant, the 
Teeth, care of the. 
Teheran, from, to Susa........... 
Telegraph in Philippines 20871, 
Telegraph line construction. 
Telegraphy, government. 
Telegrapby, wireless. 
Telepathy... 

Telephone accident, curious 
Telephone in Philippines. 
Tellurium 

Tension, electric, high 

Tents, fireproofing 

Terraces of Automobile Club 
Theater Francaise, burning of... 
Theodolite, inclinometer. 
Thermometer, high temperature. 
Thermostat, a warning 
Three-wire system, improved. . 
Ticks, dip, for.. 

Tiles, manufacture of 

Timber, ageing by electricity 


20455 


«» BORIS 
.»» R006 

. 20121 
, 20441 


20452 


ooo BROMO 


Tinctures for perfumes....... . ....2 


Tin solder, coloring.. 
Tin to Japan 
Tires, pneumatic 


Tobacco, incinerated, products. 
Tobacco, insect toes of 

Toilet vinegar........ 

Toilet waters 

Tomato products 


Toning bath, concentrated.......... 


Toning, platinum..:.. 
Toniog solutions. 
Tools, pneumatic.... 


| Tooth powders 


Torpedo boat Le Goubet 
Tortoise, giant.... 
London 
Towing, electrical.... 


| Tracings, cleaning.............. ‘ 





Tractor, lingual 
Trade notes... 
20149, 20165, 
20245. 20264. 20276, 
20840, 20361, 20872, 20388, 20105, 
20441, 20460, 2 
Trade secrets in G: rmavy 
Trade suggestions, consular.... 
20104, 21120, 20149, 20148, 20164, 
201, 20°21, 20233, 20244, 2265, 
20292, 20812, 20824, 20840, 20360, 
20689, 20404, 20421, 20440, 20461, 


20093, 20105, 
20184, 20200, 


20121. 


20221 


2298, 20313, 


20141 
2 232 
20825 
20420 


, 2484 


20292 
20002 
20185 
WRI 
2: 373 
20168 
20485 


| Types, origination by photo 





| Waves and surf, force of.. 








Trade, U. 8., in Turkey......... 
Traffic questions in France....... 
Training, manual, Germany.. 
Trains, armored, 8. Africa 
Tramways, electric, German... . 
Trance phenomena.. 

Trap for cockroaches. . 

Trees, dwarf, Japanese.... ....... 
Trench plow, steam... ........... 
Trenton Falis, power from. 
Tuberculosis, new treatment... 


Tunnel, Simplon 

Tunnel, Spitigen 

Turrets, armored .......... 

Turrets, Schneider-Canet. 

ee 
Typewriter, Elliott and Hatch... . #20243 
Typewriter, stenographic 3 


Uw 


| Ulysses, raft of........ po 


University, commercial, Hamburg: 20454 
Uranium intensifier 


Vv 


Vacuum tubes, stratification 
Vandura silk 

Vapors, density, determ 
Varnish, celluloid............ 
Varnish, colored 

Varnish, cold 

Varnish, gold, for brass... 
Varnish, negative. 

Varnish remover 

Varnishes and paints. 
Varnishes, insulating.... 
Varnishes, photo. black. .. 
Vehicles, electric, and stations. 
Vehicles, motor, Cochot.. 
Vehicles, motor, heavy traffic.... 
Vehicles of the world 

Velocity, angular, reduction ..... 
Venezuela, new duties in 
Venice, electric enterprise in. 
Vibrations in accumulators..... 
Vinegar, clarifying......... 
Vinegar, toilet .. 

Violet water. 

Vision, school life vs 
Voiturette, Boliée 

Voiturette, Cochot 

Volcanoes, mud, Colorado... . 
Vortex rings......... ° 


w 
Wagons, delivery, costs 


Wagon factory in Chemnitz... 
Waiking asa tonic 
automobiles 


War 


War, the dogin .. . 

Warfare of the future 

Warship, old, model of. 

Warships, classification of.. .,.... 
Warm, how to keep... ..... 

Washing powder.............. “20221, 2 388 
Waste, old, cleaning............ «+. - S0121 
Watch dial pictures.. 

Watch export to Russia 

Water bath, self-feeding.... 

Water, Cologne 

Water, Empress Elizabeth 

Water, hot, for a town.............. 
Water pipe line, Coolgardie. 

Water pipes, hammering of ...... 
Water, sterilization of 

Water, why blue 

Waters, medicated 

Waters, mineral, artificial.. 

Waters, toilet... . 

Watermelon sugar 

Waterproof material, German... ... 20421 
jemiased % 20457 
Waves, elect. betw. bitumen . 2O4eT 
Wax, GUAStING....cccccccccccces oes DOGO 
Wax, sealing, with wick 

Weather Bureau, U. 8 

Weather for February 

Weight, atomic 

Weights and measures, Philippine..20404 
Wheat, Amer., for macaroni... 2uRe4 
Wheat and rye in France ... . .... 

W heat for edible pastes. 

Wheat problem, future 

Whitewash . 


Wind machines, horse power... 
Windmills in Syria 
Windmills of Nebraska... 20098, #20115 
#20130 
RAAT 
20105 
20141 
20165 
meee 


Windows, dormer, improved. 
Wine, musty, treatment........... 
Wine, orange............ ° 

Wines, medicinal 

Wire rope, preservation 

Wire, steel, stress-strain 
Witch-hazel mouth washb.... 
Wood, chemical nature 

Wood, fireproofing 

Wood, incombustible.... <a 
Wood, polished, cleaning............ 
Wood, stone-coating for 

Wool, skin, in Germany 


y 


Yacht, ice.. sadeus 
Yukon, mining IM.cecces 


Zapon varnish 
Zinc plates for process work...... 
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